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POLIOMYELITIS 


V. The Pons 
HOWARD A. MATZKE, Ph.D 
AND 
A. B. BAKER, M.D 
MINNEAPOLIS 


B« \USE of the frequent presence of a facial paralysis in bulbar poliomyelitis, 
it was apparent to early investigators that the pons was commonly involved 
in this disease. Wickman! was one of the first to describe the pontine form of 
poliomyelitis. During the Swedish epidemic of 1905 he collected 26 cases of facial 
paralysis, 6 cases of abducens paralysis, and 2 cases of trigeminal paralysis. Wick 
man believed that the seventh cranial nerve was the one most commonly involved 
in poliomyelitis. Medin,? in the Scandinavian epidemic of 1887, observed, among 
65 patients, 9 with involvement of the facial muscles and 6 with abducens paralysis. 
It was apparent to these early investigators that three types of facial paralysis 
can occur in this disease: (1) facial paralysis appearing as an isolated finding, 
(2) facial paralysis associated with spinal paralysis, and (3) facial paralysis as 
part of a severe bulbar paralysis. The first of these, namely, a facial paralysis 
occurring as an isolated finding, is of utmost importance, because it indicates that 
the pons may at times be the most severely involved of all structures in the brain 
stem in this disease. Many of the early authors have described such cases (Oppen 
heim,® Beclere,*; Huet and [ejonne) Their observations have been repeatedly 
corroborated by more recent reports (Stern,” Weingrow,’ Velasco Blanco,” Zap 
From the Division of Neurology, University of Minnesota School of Medicine 


[his study was aided by a grant from the National Foundation for Infantile Paralysis 


1. Wickman, | Acute Poliomyelitis (Heine-Medin Disease), translated by W. J. M. A 
Maloney, Nervous and Mental Disease Monograph 16, New York, Nervous and Mental Disease 


>, Medin, O.: Om den intantila paralysien, med sarskild hansyn till des akuta stadium 


3. Oppenheim, H.: Zur Encephalitis pontis des Kindesalters, zugleich ein Beitrag zur 
Symptomatologie der Facials- und Hypoglossuslahmung, Berl. klin. Wehnschr. 36:405, 1899 

4. Béclere, M. A.: Un cas de paralysis spinale infantile avec participation du nerf facial 
Bull. et mém. Soc. méd. hop. Paris 15:269, 1898 

5. Huet, E., and Lejonne, P Paralysie faciale et hémiatrophie linguale droites ayant 
vraisemblablement comme origine une polioencéphalite inférieure aigué ancienne, Rev. neurol 


14:105, 1906 


6. Stern, W Poliomyelitis unter dem Bilde isolierter Facialislahmung, Med. Klin 
22:1600, 1926 

7. Weingrow, S. M [rigeminofacial Cervical Reaction with Complete Involvement of 
the Facial Muscles in Anterior Poliomyelitis, Arch. Pediat. 54:231, 1937 

8. Velasco Blanco, | Paralisis del facial y enfermedad de Heine-Medin, Arch. am. med 


12:54, 1936 


! 
Monographs, 1913 
Nord. med. Ark. 6:1, 189¢ 
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pert,” Toomey '"). Because of the frequent involvement of the seventh cranial nerve 
in bulbar poliomyelitis, Toomey believed that the virus was absorbed from the 
taste buds and spread by way of the axis-cylinders of the chorda tympani and the 
seventh nerve to the seventh cranial nerve nucleus. The virus then remained 
localized or spilled over into the pons, and even the medulla, to involve other 
cranial nerves lFoomey injected the virus into the tongue of monkeys and was 
able to produce facial paralysis, as well as extensive bulbar symptoms. 

xcept for the frequent involvement of the seventh cranial nerve nucleus in 
poliomyelitis, reports indicating injury to other pontine structures are few indeed. 
Because of the proximity of the nucleus of the sixth cranial nerve to that of the 
seventh, it is not surprising that this nuclear group is the second commonest pontine 
structure reported involved in poliomyelitis (Wickman,' Medin,? Hall"). Only 
scattered reports suggest damage to other pontine structures, such as deafness, 
trigeminal paralysis, vertigo (Colher,’* Chaher, Revol, and Gerest '*). 

Since many patients with bulbar poliomyelitis are too ill to be examined care 
fully, the clinical observations are often inaccurate and do not present the complete 
picture of the severity of the tissue involvement. Moreover, many of the pontine 
tructures are difficult to examine clinically in a very ill patient. It is for this 
reason that one is compelled to resort to pathologic studies to determine the severity 
and extent of pontine involvement in this disease \s early as 1894, Redlich '* 
pointed out that of all the pontine structures, the lateral vestibular nucleus ( Deiters ) 
and the acoustic nucleus were the most severely damaged in bulbar poliomyelitis. 
These observations have been repeatedly verified. Kino '* studied the brain stem 
in two cases and observed the severest changes in Deiters’ nucleus and in the motor 
nucleus of the fifth cranial nerve Horanyi Hechst " reported on the pathologic 
changes in 26 cases of bulbar poliomyelitis. He also observed the severest involve 
ment in Deiters’ nucleus, followed in the order of decreasing severity by the dorsal 
tegmental nucleus, the locus caeruleus, the motor nucleus of the fifth cranial nerve, 
the tacial nucleus, and the abducens nucleus There was no involvement in the 
descending tract of the fifth cranial nerve. Swan! reported pathologic studies in 


eight cases. -le observed the most intense changes along the floor of the fourth 


ventricle He also noted very extensive damage within Deiters’ nucleus and_ the 
locus caeruleus. Deiters’ nucleus was involved in every case, and at least half the 
9 Zappert, | Faciahslahmung und Poliomyelitis, Wien. med. Wehnschr. 87:33, 1937 
10. Toomey, J. A The Seventh Nerve as a Possible Pathway for the Transmission of the 
us of Poliomyelitis, Am. |. Dis. Child. 51:58, 1936 
Hall, G. W Report of a Case of Poliomyelitis of the Bulbo-Spinal Type Presenting 
Rather Unusual Eve Symptoms, J. Nerv. & Ment. Dis, 48:445, 1918 
12. Colher, J Case of Pontine Polio-Encephalitis, Proc. Roy. Soc. Med. 8:71, 1915 
Chahier, J.; Revol, 1 ind Gerest, | Paralysie des muscles masticateurs et paralyst 
faciale d'origine poliomyélitique, J. méd. Lyon 222485, 1941 
14. Redlich, | Beitrag ir pathologischen Anatomie der Poliomyelitis anterior acuta 


15. Ki hre von der Pathoklise), Ztschi 
‘ Ne 

] H hen Poliomyelitis acuta anterior 
Deutsche 

17. S of the Lesions of Poliomyelitis, 


| 
niantut WV tc klin. W 7: 287. 1894 
Australian J. Exper. Biol. & M. Se. 17:345, 193 
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cells showed neuronophagia and chromatolysis. The facial nucleus was severely 
damaged in only one case and mildly injured in three others. The abducens nucleus 
and the motor nucleus of the fifth cranial nerve were injured each in a single 
case, and only slightly. 

It is interesting to note that, although clinically the facial nucleus appears to 
be the most prominently involved in pontine poliomyelitis, pathologic studies reveal 
severer damage to some of the other pontine structures. Many of the pontine 
structures are silent clinically, and it is likely that pontine poliomyelitis may be much 
commoner than is generally realized. It is for this reason that a detailed clinico- 
pathologic study of the pons was undertaken on our material. It was thought that 
such a study might augment our information from the isolated reports now available 
on this most important region of the brain stem. 


PRESENT INVESTIGATION 

The pons was available in 109 cases of bulbar poliomyelitis. Fifty-nine cases 
were obtained from the large epidemic in Minnesota in 1946, while the remaining 
50 cases were obtained during the subsequent years. In 101 cases the entire 
medulla was also available, so that a comparison could be made of the changes 
occurring within these two structures. Serial sections were made of the entire 
pons, and all sections were prepared with the Niss] stain, the hematoxylin-eosin 
stain, and the Weil stain. Histologic studies showed the pons to be involved in 
practically every case of fatal bulbar poliomyelitis. The involvement consisted of 
both a diffuse interstitial-cell infiltration and neuronal damage. Both these altera- 
tions occurred simultaneously in most cases, but differed greatly in severity and 


distribution from case to case. 


INTERSTITIAL-CELL INVOLVEMENT OF THE PONS 


Ihe detailed nature of this interstitial-cell reaction has already been described 
in previous studies on the medulla in cases of poliomyelitis.'* Of particular interest 
is the distribution of these changes within the pons. 

lhe severity and distribution of the interstitial-cell reaction within the lower 
pons follows the pattern seen in the upper medulla (Fig. le). The severest changes 
are observed in the dorsal half of the pons, extending from the floor of the fourth 
ventricle to about the level of the medial lemniscus. Even in this area the involve 
ment is not uniform. The inflammatory reaction is severest in the region of the 
ventral reticular formation, where at times it results in an inflammatory necrosis 
of the underlying tissues lhe reaction is somewhat milder as one progresses 
dorsally 

In the middle region of the pons, the inflammatory reaction is much less severe 
(Fig. 1b). In this region there is only a slight difference between the dorsal and 
the ventral area, with the severer involvement occurring within the former. The 
intensity of the inflammatory changes again increases as one approaches the upper 
pons, although it never reaches the severity observed within the lower pons. The 


distribution of the lesions in this area resembles that within the lower midbrain. 


18. Baker, A. B.; Matzke, H. A.. and Brown, J. R.: Poliomyelitis Il. Bulbar Polio 
myelitis: A Study of Medullary Function, Arch. Neurol. & Psychiat. 63:257, 1950 

19. Matzke, H. A., and Baker, A. B.: Peliomyetitis: IV. A Study of the Midbrain, A. M. A 
Arch. Neurol. & Psychiat. 65:1, 1951 
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being severest in the dorsal and lateral regions, particularly in the region of the 
tegmental nuclei (Fig. la) 
lhe motor nuclei of the cranial nerves (fifth, sixth, and seventh) always show 


i mild to a severe reaction, although in many cases no neuronal alterations are 


Mesen. root of V IV Vent. 


Med. long Broach. con; 


fascc. 
Med. jemnis. 


/ 
/ ‘ Brach 


lV Vent 


Brach. conj. 


Med. long 
V nerve "> fascic 
Med 
femnis Brach 
pontis 


b 


iV Vent 
oe Brach. conj. 
Rest. body 


Desc. troct 
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Vil nerve Med. lemnis 


VI nerve Brach 
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~ 
Fig. 1 Intensity of the inflammatory reaction within the various regions and levels of the 
lemonstra irativ arkness the shaded areas (a) upper portion, (0) 
evident In ip] roximately one-tl ird ot the cases there are moderate to severe 
inflammatory changes within the vestibular nuclet In five cases (1947-1949 


epidemic ) these changes had progressed to result in an actual tissue necrosis rhe 


i a L 
Pyr fascic. —~——— 
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long fiber tracts, namely, the medial lemniscus, the pyramidal tract, the descending 
tract of the fifth cranial nerve, the restiform body, the brachium pontis, the brachium 


conjunctivum, and the medial longitudinal fasciculus, show only mild, and frequently 
no, interstitial-cell reaction 


a 


‘ 
a 
Fig. 2 1, normal cells of seventh cranial nerve nucleus These cells resemble the ventral 
horn cells of the spinal cord. 8, normal large neurons of the sixth cranial nerve nucleus. 
These cells are somewhat smaller than those of the seventh nerve nucleus, although otherwise 


very similar in structure 


NEURONAL DAMAGI 


Normal Structure —The principal nuclear groups within the pons consist of 


the motor nuclei of the fifth, sixth, and seventh cranial nerves, the ventromedial 
reticular nuclei, the ventrolateral reticular nuclei, the dorsal and lateral tegmental 
nuclei, and the locus caeruleus 


| 
4. 
* 
B 
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Phe motor nuclei of the cranial nerves are identical with the somatic motor 
neurons of the ventral horn of the spinal cord and require no further description 


and B) 


! il 1a icular substance of the pons. &, normal cell it 
t 1 nucleus and the finely granular Nissl substance 
\ 
lhe Reticular Nuclei Phe large cells of the ventromedial reticular formation 
are situated just dorsal to the medial lemniscus in the lower pons (Fig. 34). This 


cell group is about 14 mm. long, extending from 2 to 3 mm. caudal to the superior 
pole of the nucleus of the 12th cranial nerve to a point between the fifth and the 


seventh cranial nerve nucleus. — It appears to be confined to the upper medulla and 


‘iy 
4; 
B 
© 
| & t 
4 
% 
| 


WATZKE-BAKER—POLIOMYELITIS 7 


~ 


lower pons, reaching its largest diameter at the junction of the pons and the 
medulla. As reported in a previous publication,’* this cell group appears to play 


an important role in the regulation of circulation ( Fig. 4c) 


Locus \ lV Vent. 
ceruleus { \ Brach. conj. 
Dorsal A Med. lemnis 
tegmental ...~...| 
| 
nucieus 
Lateral \ 
tegmental 
nucleus é 
{> | 
a 
lV vent 
. Med. long. fascic 
Lateral / ~ 
Vain sens. nuc. of | 
reticular 
Med al V nerve 
reticular ---- \ 
nucleus 
Pontine nuc 
\ 
ly Vent 
Lateral VI Nuc 
nucleus \ desc. tract 
of V 
Medial vil 
reticular uc 
nucleus Vil Nerve 
Vi Nerve 
Pyr. tract 
Fig. 4 Distribution of the cell groups in the pons Note the very prominent collection ot 
large ventromedial reticular cells just dorsal to the medial lemniscus in the lower portion of the 
pons. The late reticular cells are few. In the upper part of the pons, only the lateral teg 


mental nucleus is prominent 


[he small cells of the lateral reticular nucleus are confined almost entirely to 
the medulla. Only a few neurons are observed in the region of the seventh cranial 
nerve nucleus. Since these cells appear to regulate respiratory function, the center 
for this function apparently is strictly limited to the medulla and does not extend 
into the pons 


The Tegmental lateral and dorsal tegmental nuclei are present in 
continuous with those of the midbrain.’ The 
is particularly prominent, extending 


upper third 


upper pons and 


throughout the 
of the pons (Fig. 4a). The dorsal tegmental 


sasmall, compact group of cells situated dorsal to the medial longitudinal 
lus (Fig. 4a). It is confined to the uppermost region of the pons. The cells 
same structure as those in 


the midbrain, being oval, with prominent nuclei 


i and coarsely granular Nissl substance lhe cytoplasm of these cells 


us is a compact nucleus located in the lateral 
extending fron 


g m the superior pole of the motor nucleus 
to the isthmus rhombencephali (Fig. 4a). 
iverave ciamete r ot 40) 


‘| he cells vary 
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Studies.—Since the normal structure of the large motor nuclei of 
vell documented, pathologic changes are easily detected, and_ little 
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within the sixth and seventh cranial nerve nuclei. In only 15 cases was this 
nuclear group severely damaged 

\s seen in Table 1, the over-all severity of the cell damage was much greater in the 


1947-1949 outbreak than it was in the epidemic of 1946. As a matter of fact, in 


Fig. 5 ontine neurons in bulbar poliomyelitis. the seventh cranial nerve 


nucleus, showing marked swelling and complete chromatolysis. 8, a cell of the medial reticular 
formation ote the fragmentation, chromatolysis, and beginning neuronophagia. Nissl stain. 


the studies of the pons from the former outbreak, a normal condition or minimal 
changes in the abducens nucleus were found in only 6% of the cases, as compared 
with 31.0% of cases of the 1946 epidemic in which the nuclei were normal. 

Reticular Nuclei: Since only a few cells of the lateral reticular nucleus are 


present in the pons, this cell group can be disregarded in determining the total 
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involvement of the lateral reticular formation and warrants no further discussion in 


stucly ol the pons 
prominent 


The large r cells of the medial 
within the lower pons and play an important role 1 
In the 1946 outbreak about 75% otf these 

more intense 


involvement The damage was 
in which 95% of which these cell elements were involved ( Fig 


however, are very 
n the pontine changes in bulbar 
cells showed moderate or 


al 
reticular nucleus 


in the cases in the 1947- 


5B) 


pohomvelitis 
evere even 
1949 epidemic 


It might be of interest to compare the degree of damage to the medial reticular 


In approximately one-halt 


same Cast 
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cells were more 


the pons in the 


ignificant ditference. In 


In the 1946 epidemic, the 
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947-1949 series, the pons was as severely involved as 
ls in the pons were more severely dam 


reticular cel 


i: Interpretation of pathologic changes within the cells in these 
raught with danger, owing to the frequent abnormal appearance of these 
- degree of damage to the cells of the lateral tegmental 


nal 
within the pons was strikingly similar to that of the comparable nucleus 
In no instance did the ditterence exceed 10% 


idbrain in the same case 


f these nuclei appeared normal in over one-half the cases. In the remainder 


ve rarely involved more than 15% of the cells 


inflammatory reaction 


shows a mild 
which ditfered from 


the 
at 


(aeruleus This area frequently 
the cells of this nuclear group showed changes 
It was concluded, therefore, that, 


eruleus were not involved 


normal structure of these elements 

uur staining techniques, the cells of the locus ca 
pohomyelitis 

FOCAL LESIONS 

ecrosis in the brain stem in poliomyelitis is of no greater significance than 

lLlowever, it a tairly 


within the necrot 


cellular damage that it produces loes indicate 
d usually all the neurons 
focal lesions tend to allow one actually to visualize 


area 


atory process, an 


\loreover, these 


is the gross areas of tissue damage resulting in this disease 


observed within the medulla and/or the pons in 
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Lateral necrosis, when present in the pons, never occurred independently of 
similar involvement in the medulla. Furthermore, the lesions were greatly reduced 
in size and severity, being located dorsal and lateral to the seventh cranial nerve 
nucleus 

In all the five cases of pontine necrosis which occurred independently of medul- 
lary involvement the necrosis was located medially. Furthermore, the medial necro 
sis in the pons was at times much severer and more extensive than that within the 
medulla. This necrotic involvement correlates well with the distribution of the 
large reticular cells within the pons, and no doubt played an etiologic role in 


the production of the vasomotor symptoms manifested by these patients 


Large necrotic area within the medial reticular formation of the lower portion of the 
vho died of circulatory failure. Weil stain 


CLINICAI STUDIES 


Clinical evidence indicating involvement of the cranial nerve nuclei within the 


pons is not nearly as common as the actual cell damage observed on pathologic 


study. There are a number of explanations for this discrepancy. In many cases, 


the illness is so acute and the patient so ill that adequate clinical examination of 
the cranial nerves is not possible. Many of the patients die within a few hours 
after entering the hospital, and during this period attention is focused on the acute 
care of the patient, even to the exclusion of repeated examinations of the cranial 
nerves. It is apparent, therefore, that only the more obvious disturbances of function 
of the fifth, sixth, and seventh cranial nerves will be recorded 

Involvement of the cranial nerve nuclei within the pons was observed clinically 
in 49 of our cases (Table 2) 

Fifth Cranial Nerve.—Disturbances in the muscles of mastication occurred in 


12 cases; in 9 there was actual paralysis, while in 3 there were irritative phenom- 
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ena, manifested by trismus. The paralysis was unilateral or bilateral and implicated 
part or all of the muscles supplied by the fifth cranial nerve. The damage to the 
cells of the motor nucleus of the fifth nerve varied from none to 76%. In four cases, 
in spite of definite functional impairment, the cells within the pons revealed no 
detectable structural damage. Obviously, many of the cells in these four cases 


must have been injured, but the process apparently was too acute to be detected 


4 the most interesting and important clinical disturbances of the fifth 

il nerve in bulbar poliomyelitis is trismus. This was observed in three cases 
con plication appears suddenly, usually at the end of the first week of the ill- 

ind persists from five to seven days. At times the trismus is extremely pain 

The jaws become locked, and eating, or even talking, becomes impossible 
nplication may be an extremely serious one, since the inability to open the 

uth prevents adequate removal of secretions, with possible obstruction to the 
irwa In such cases, immediate tracheotomy is often necessary to prevent 
isphyxiation by secretions. Because of the importance of trismus in bulbar polio 


elitis, an illustrative case may be of value 


her 


usewite, first became ill three days prior to her admission to the 


leveloped malaise, soreness of the back muscles, and slight elevatior 
ion had progressed so that she had some stiffness 
legs 
wed rather re involvement 
l-nerve functiot 
vwlymorphonuclear leucocytes 
symptoms; swallowing became 
otomy was performed 
patient first 
loped 
heotomy 
trismus persisted 
her mouth a little 
subsided over a 
time did this patient have 
hospitalization lasted eight 


possible residual defect in the 


In some patients the involvement of the muscles of mastication is not detected 
until months h : , at which time difficulty in chewing or actual atrophy of 
the muscles with facial asymmetry first becomes apparent. The progressive atrophy 
of these muscles is occasionally accompanied by fibrosis, which produces a limita- 
tion in opening the mouth rhe latter complication often necessitates actual 


stretching of the jaw muscles for facilitation of talking, chewing, and eating. 
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Seventh Cranial Nerve.—Paralysis or paresis of the facial musculature was 
observed in 33 of our cases of fatal bulbar poliomyelitis. In some, the entire dis 
tribution of the facial nerve was involved; in others, only one branch was involved, 
such as that which supplied the cheek, the forehead, or the lips; finally, in still 
others, the involvement was patchy, implicating one group of facial muscles on one 
side and another set on the opposite side. A number of patients showed complete 
facial diplegia. The cell damage in these cases varied from none to 78%. A number 
of the patients with severe facial paralysis showed damage to only from 5 to 10% 
of the cells. On the other hand, when no facial paralysis was present, the cells of 
the seventh cranial nerve nucleus were generally intact structurally. 

From a clinical point of view, involvement of the facial muscles is fairly easily 
recognized. Such a disturbance has very little clinical significance, since it does 
not jeopardize the life of the patient. 

Fourth and Sixth Cranial Nerves.—Disturbances of the eve muscles are extremely 
difficult to evaluate, particularly if not severe and if occurring in a critically ill 


patient. Histologically, these nuclear groups were moderately or severely involved 


in almost one-half the cases ; nevertheless, clinical impairment was recorded in only 


four cases. In some, the involvement manifested itself as a medial strabismus; in 


others, the paresis was so mild as to produce only nystagmus on lateral gaze. 


COM MENT 

From our studies, it would appear that the pons is involved in every case of 
bulbar poliomyelitis. The inflammatory changes appear to be most intense in the 
lower and upper portions of the pons (Fig. 1 a and c) and tend to decrease greatly 
in the middle pontine regions. This mesodermal-glial reaction does not seem to 
parallel the neuronal damage, which is fairly consistent and uniform at all levels 
This is particularly true of the motor nucleus of the fifth cranial nerve, which is 
rather severely damaged, even though inflammatory changes in its vicinity are fairly 
mild. Histologically, all the motor nuclei within the pons are about evenly involved, 
showing moderate or severe damage in almost one-half the cases. The abducens 
nucleus is a little more severely implicated than the others. This observation 1s 
not correlated with most clinical studies, in which it is generally reported that the 
facial paralysis is the most frequent observation (Wickman,' Medin,? Toomey *’). 
However, in patients ill with such a severe condition as bulbar poliomyelitis, it is 
often very difficult accurately to examine the function of the various cranial nerves 
Facial paralysis is easily observed and recorded, but a mild internal squint or 
weakness of the jaw muscles might easily be overlooked. It is possible, therefore, 
that this discrepancy in the clinical involvement of the motor cranial nerves of the 
pons is more apparent than real and that more detailed clinical evaluation might 
well result in a more accurate correlation with the histopathologic observations 

From the point of view of the patient’s life, only irritation of the motor nucleus 
of the fifth cranial nerve is important. Such an irritative process occasionally pro- 
duces an acute, and often severe, trismus, which lasts for days and interferes with 
aspiration of the patient’s secretions. Unless a tracheotomy is performed as an 
emergency measure in order to allow for removal of secretions, the patient may 
have severe hypoxia, due to obstruction of the airway. 
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These studies of the pons furnish additional information regarding the centers 
lor the control of respiration and circulation in man. It is apparent that the respira- 
tory center, composed of the small reticular cells in the ventrolateral reticular area, 
is almost entirely limited to the medulla and that respiratory control is strictly a 
medullary function, Only a few scattered small reticular cells appear within the 
pons, and their number is too small to be of functional significance. 

\ number of investigators (Marckwald.’ Lumsden,*! Pitts **) have 
deseribed a pontine center, named the pneumotoxic center by Lumsden, which acts 
is an inhibiting mechanism upon the medullary respiratory centers. If this pneu- 
motoxic circuit is broken by a lesion at the junction of the pons and the medulla, 
respirations are normal as long as the vagi are intact. If the vagi are cut, rhythmic 
respiration is abolished. .\ccording to most investigators, this pontine respiratory 
center in animals is situated laterally in the lower few millimeters of the pons. 
rom our studies, we are unable to substantiate the presence of such a pneumotoxic 
center in the pons of man. In most of our cases of severe respiratory dysfunction, 
extensive changes were noted in the medulla. In no single case was the damage 
limited to the lower portion of the pons, with the lateral reticular cells of the 
medulla uninvolved 

Phe center for the control of circulation in man apparently is not limited to the 
medulla but extends upward into the lower third of the pons. This suggests that the 
pons is an extremely important structure from the point of view of vasomotor 
control and that lesions within the lower part of the pons, as well as those within 
the medulla, may disrupt circulatory control and result in dramatic, and often 
rapidly fatal, symptoms. Such a function has not heretofore been assigned to the 
pons. By the presence of such an important and vital a center one may well account 
tor the sudden fatalities in cases of pontine lesions without the necessity of impli- 
ating the medulla. In four of our cases necrotic lesions had destroyed most of the 
pontine circulatory centers without implicating the medullary centers, and in each 
case death was rapid, with the dramatic appearance of pronounced circulatory dis- 
turbances 


SUMMARY AND CONCLUSIONS 


Detailed histologic studies of the pons were made in 109 cases of bulbar polio 
I listologic studies showed the pons to be involved in practically every case. This 

volvement consisted of both a diffuse interstitial-cell infiltration and neuronal dam 

ie Phese changes occurred together in most cases, but differed greatly in severity 

ind in distribution from case to case 

\Il the motor nuclei within the pons were about equally damaged, in moderate 


11 


to severe alterations in these cell elements being shown in a little over one-half the 


Ma Wa Die Athembewegungen und deren Innervation beim Kaninchen, Ztschr 
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21. Lumsde Observations on the Respiratory Centres in the Cat, J. Physiol. 57:153, 

-. Stella, G Keflex Response of the “Apneustic” Centre to Stimulation of the Chemore 
eptors t Carotid S Phy 95:365, 1939 
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cases. The degree of histologic damage far exceeded the amount of clinical dys- 
function observed. This discrepancy may be due to the difficulty of examining the 
function of these nerves in an acutely ill patient. 

Irritation of the motor nucleus of the fifth cranial nerve may result in severe 
trismus in bulbar poliomyelitis. This complication, by preventing the removal of 
secretions, may threaten the life of the patient unless an immediate tracheotomy is 
performed 

The upper half of the vasomotor center is situated within the large reticular cells 
of the lower part of the pons. Involvement of this region of the pons can produce 
rapid circulatory collapse and death, in the absence of any medullary disturbances 

Contrary to the reports in the literature, the cells of the locus caeruleus were 


not involved in our cases 
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POLIOMYELITIS 
Vi. The Hypothalamus 
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( WING to the increasing knowledge of bulbar physiology and the improved 

methods of treatment of bulbar poliomyelitis, many more patients atfected with 
severe bulbar poliomyelitis are surviving the acute illness and are returning home 
ipparently recovered except for scattered weaknesses of bulbar musculature. How- 
ever, many of these patients, although apparently recovered and comfortable in the 
protected environment of the hospital, encounter considerable difficulty when 
exposed to even moderate stress of everyday life. The slightest physical exertion, 
the route environmental infections, or even mild daily excitements and problems 
precipitate many untoward physical discomforts, which indicate an instability of 
unction of the nervous system. Even more serious is the occasional case in which 
le patient suddenly succumbs weeks, or even months, after an apparently complete 
ecovery al dl no | ecitic cause can be discovered for this tragic outcome 

Since these patients are comfortable in the protected hospital environment and 
experience symptoms when exposed to stress situations, it would seem that some 
egulating mechanism within the nervous system must have been disturbed. A 
urvey of the literature for investigations on the possible focus of damage imme 


ite suggests a study of the diencephalon. It has long been known that the 


frroups within the hypoth 


n important role in maintaining the 


nternal environment of the human organism and in preserving the stability of its 


isceral, somatic, and even emotional, funetions. Dysfunction or irritation of the 
hypothalamus has been reported as resulting in disturbances of blood pressure, 
gastromtestinal function (Korst,’ Hoff and Sheehan,? Staemmler,’ Vonderahe *), 
From the Division of Neurology, Univ It f Minnesota Medical School 
I vw uded by a grant trom the National undation for Infantile Paralysis 
las M ‘ rou eine Beziehung zu organische Gehirner 
unk Zts Neut Psychiat. 117:553, 1928 
2. Hoff, E. ¢ ind Sheehan, D.: Experimental Gastric Erosions Following Hypothalamic 
S Monkey Am. J. Path. 11:789, 1935 
Staemmler, M Gebirnerkrankung und Magengeschwtr, Deutsche med. Wehnschr 


74:1485, 1949 


4. Vonderahe, A. R.: Histopathologic Changes in the Nervous System in Cases of Peptic 
Uleer, Arch. Neurol. & Psychiat. 41:871, 1939 
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carbohydrate metabolism (lewey and Grassman,’ Sachs and MacDonald *), fat 
metabolism (Smith, Fulton and Bailey,* Ranson and Magoun °), regulation of body 
temperature (Ranson, Davison, \lpers '*), and even emotional responses 
(Alpers,'® Wortis and Maurer,'* Guttmann and Harmann 

In view of the marked functional instability of so many persons recovered from 
bulbar poliomyelitis, it is surprising that more careful investigations have not been 
done on the role of the hypothalamus in this disease. Scattered observations have 
heen reported, and all these studies seem to indicate that this region of the brain 1s 
frequently damaged in bulbar poliomyelitis (Kino,'® Gad and Marinesco,"? Korn 
Stiefler and Schenk,’® Horanyi-Hechst,”° Peters,?! Swan,** Ramirez Corria,’ 
Howe and Bodian **), In most cases the predominant involvement was observed 
within the walls of the third ventricle, with implication of the paraventricular nuclei 


Gad and Marinesco.? in a study of 28 cases, found the severest damage at the level 


5. Lewey, F. H.. and Grassman, F. K.: Experiments on the Hypothalamic Nuclei in_ the 
Regulation of Chloride and Sugar Metabolism, Am. J]. Physiol. 112:504, 1935 
Sachs, E., and MacDonald, M. | Blood Sugar Studies in Experimental Pituitary and 


Hypothalamic Lesions, with a Review of the Literature, Arch. Neurol. & Psychiat. 13:335, 1925 
Smith, P. I Disorders 
J. Nerv. & Ment. Dis. 74:56, 1931 

8. Fulton, J. F., and Bailey, P.: Contribution to the Study of Tumors in the Region of 
the Third Ventricle: Their Diagnosis and Relation to Pathological Sleep, J. Nerv. & Ment. Dis 
69:1, 1929 

9. Ranson, S. W., and Magoun, H. W 


by Injury to the Pituitary. and the Hypothalamus 


in. Physiol. 41:56, 1939 


10. Ranson, S. W Regulation of Body search Nerv. & Ment. Dis 
Proc. 20:342, 194( 
11. Davison, Disturbances of Temperature Regulation in Mar Clinicopathologic 


study, A. Research Nerv. & Ment. Dis., Proc. 20:774, 1940 

12. Alpers, B. J.: Hyperthermia Due to Lesions in Hypothalamus, Arch. Neurol. & Psychiat 
35:30, 193¢ 

13. Alpers, B. J.: Relations of Hypothalamus to Disorders of Personality, Arch. Neurol. & 
Psychiat. 38:291, 1937 

14. Wortis, H., and Maurer, W. S.: Sham Rage in Man, Am. J. Psychiat. 98:638, 1942 


15. Guttmann, E., and Harmann, K Uber psychische Storungen bei Hirnstammerkrank 
ungen und das Automatosesyndrom, Ztschr. ges. Neur hiat. 140:439, 1932 

16. Kino, | Die Poliomyelitis des Hirnstammes (Zur Lehre von der Pathoklise), Ztschr 
ges. Neurol. u. Psychiat. 113:322, 192s 

17. Gad, J., and Marinesco, G.: Recherches expérimentale sur le centre respiratoire bulbaire, 
Compt. rend. Acad. sc. 115:444, 1892 

18. Kornvey, St Zur Histopathologie der menschlichen Poliomyelitis, Deutsche tschr 
Nervenh. 130:75, 1933 

19. Stiefler, G., and Schenk, | Klinische und anatomische Beobachtungen tber die Heine 
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of the tuber cinereum, the tuberal nuclei being primarily implicated. A similar 
involvement of the tuberal nuclei was observed by Peters,*! Stiefler and Schenk,’* 
and Swan Damage to the supraoptic nucleus was reported by Swan.** Horanyi- 
Hechst.*’ in a study of 26 fatal cases of bulbar poliomyelitis, observed inflammatory 
changes within the hypothalamus in 17, the predominant alterations being present 
within the paraventricular nuclei. He observed very little change within the supra- 
optic or tuberal nuclei. One of the most extensive studies, on both man and animal, 
was reported by Howe and Bodian.** In 13 human cases they observed a fairly 
severe mesodermal-glial reaction implicating the entire hypothalamus. They made 
no attempt to differentiate the degree of damage within the separate nuclei. These 
investigators studied 63 brains of rhesus monkeys killed during the preparalytic and 
and paralytic stages of poliomyelitis induced with the Rockefeller MV strain of 
virus, introduced into the nostrils, cortex, spinal cord, or peripheral nerves. The 
medial and lateral hypothalamic nuclei were consistently involved in the late para- 
lytic stages of poliomyelitis, regardless of the portal of entry of the virus. In animals 
f inoculated intranasally, severe changes occurred within the hypothalamus in_ the 

preparalytic stage, suggesting a direct caudal extension of the injection from the 
t olfactory areas. In the intracerebral inoculations, the hypothalamus became involved 
only late in the paralytic stage. 


In view of the importance of the hypothalamus to the adjustment of the organism 
to stress situations and the possible relation of involvement of this region of the 


brain to many of the symptoms manifested by persons recovered from poliomyelitis, 


it was felt that a detailed study of this region of the brain in our cases of bulbar 
poliomyelitis was indicated 


PRESENT STUDY 


lhe complete hypothalamus was available in 115 cases of bulbar poliomyelitis 
The hypothalamus was divided into four levels: (a) the junction of the midbrain 
ind chencephalon ; (2) the level of the mamillary bodies; (¢) the level of the tuber 
cinereum, and (d) the level of the optic chiasm (Fig. 1). Serial sections were 
prepared in most cases, and all sections were stained by the Nissl method, with 
hematoxylin and eosin, and by the Weil method. Similar sections were prepared 
Irom a series of normal brains, to be used as a control for this study 

fkrom a survey of this material, it was apparent that the hypothalamus was 
implicated in most of the cases. This involvement consisted of a diffuse inflammatory 
process and/or neuronal damage. A diffuse interstitial-cell reaction was present in 
S85‘ of the cases. This inflammatory reaction was both perivascular and diffuse, 
hut was never severe enough to destroy the underlying tissue or to produce an 
inflammatory necrosis (Fig. 2). In all cases this interstitial-cell reaction was 
severest medially, adjacent to the ventricular surfaces. In the most rostral sections, 
it the level of the optic chiasm, the inflammatory process was almost completely 
linuted to the medial areas of the hypothalamus, involving primarily the periven 
tricular and supraoptic nuclei (ig. ld). The remaining structures at this level 
showed little or no inflammation. This was particularly true of the long tracts, such 
is the anterior commissure and the internal capsule 


In the more caudal regions, the inflammatory process, although no more intense, 


vas somewhat more diffuse and tended to extend more laterally away from the 
ventricular surfaces, involving the entire hypothalamus (Fig. la, >, and c). At the 


level of the tuber cmereum there was complete sparing of the tuber cinereum, 
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the fornix, and the internal capsule. There was only minimal involvement of the 
superiorly situated thalamus and of the laterally situated lenticulate nucleus 
(Fig. la). At the level of the mamillary body the hypothalamus was also ditfusely 


involved. Here the inflammatory process was moderately intense except in the 
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Fig. 1.—Intensity of the inflammatory reaction within the various regions of the hypo 


thalamus, as demonstrated by the comparative darkness of the shaded areas: (a) junction of the 
midbrain and diencephalon; ()) level of the mamillary bodies; (c) level of the tuber cinereum ; 
(d) level of the optic chiasm 


mamillary body, which was only mildly implicated (Fig. 1)). The subthalamus 


and the substantia nigra showed a fairly intense reaction 


25. Matzke. H. A., and Baker, A. B.: Poliomyelitis: IV. A Study of the Midbrain, A. M. A 
Arch. Neurol. & Psychiat. 65:1, 1951 
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(our observations revealed no real ditterence in the degree and severity of the 
inflammatory process at any level of the hypothalamus, although there was a tend 
ency for the involvement to be a little less severe at the more rostral levels. In none 
of the cases was the involvement as intense as that seen within the medulla but 
eemed to parallel more closely the changes observed in the upper portion of the 
pons and the midbrain 


NEURONAITI CHANGES 


rmal Structur It was thought that adequate information could be obtained 
study of the principal nuclear groups within the hypothalamus. We selected 

i primarily because adequate controlled studies are available on the 
il structure of these cell groups and could be used for comparison with the 
ue seen in our ca 


nuclei selected for study consisted of the supraopti 


in the anterior hypothalamus; the dorsomedial, 


ilamic area 


omedial, and lateral nuclei, in the middle hypothalamus, and the posterior and 


iry nuclei, in the posterior hypothalamus (Fig. 3). The normal neurons in the 
hypothalamic nuclei have been described in detail by Clark and associates, 


(sreving,-* Grunthal,*? Malone *! and Laruelle Study of sections from a 


I oliomyelitis: III. Bulbar Polio 
Neurol. & Psychiat. 63:257, 1950. (b) Matzke, 
The Pons, A. M. A. Arch. Neurol. & Psychiat 


ic Nuclei in Man J Anat. 70:203, 1935. (1 
ind Dott, N The Hypothalamus: Morph 
, Oliver & Boyd, Ltd., 1938 


vegetativen Kerne des Zwischenhirns 


I \ tocal area of inflammation in the anterior hypothammmmm—mma. The leucocytes ar 
Baker, A. ] Matz} 
H ! Baker, A. B.: Poliomyelitis: \ 
y Clark, W. E. Le Gr Phe Hypothaian 
Clark, W. E. Le Gr Beatt | Riddoch, G 
gic Functional, Clinical and Surgical Aspects, I 
Gagel, O.: Zur Topik und feineren Histologic der 
Ztschr. Anat. u. EntwekIngsgesch. 87:558, 1928 
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control series of normal human brains confirmed and supplemented these published 


descriptions. In this normal material the poor delimitation and “overlapping” of 


the hypothalamic nuclei and the wide range of variation in neuronal structure in 


individual nuclei were conspicuous 
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supraoptic (Fig. 4a) and paraventricular (Fig. 44) nuclei 
{ the hypothalamus are very similar in structure. They are 
oval, and contain considerable 


a peripheral position and in the 


vtoplasmic inclusions or vacuoles 


iten cause the nucleus to assume 


of these nuclei appear to be mildly chro 


ron al damage 


* 

te af 

| 

ecessary in evaluating neu 


LIOMYELI 


lhe dorsomedial and ventromedial nuclei of the middle portion of the hypo 
thalamus are less well defined than the supraoptic and parave ntricular nuclei. Their 


neurons are relatively small, undifferentiated, oval or bipolar cells; they have little 


cytoplasm, with fi Nissl granules and occasional coarse Nissl bodies (Fig. 5a). 


us (Fig. 3), or, better, area, occupies an extensive 


* 


iddle portions ot the hy] othalamus Scattered 


groups of large, angular neurons, \ 1 lack the rounded contours and _ colloid 
inclusions of the supraoptic neurons, are intermixed with smaller, more unditfer 
entiated cells (Fig. 5b). Close to the ventral surface of the hypothalamus at this 


level are locat “al tuberal nuclei. collections of small, lightly stained, multi 
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diffuse region in the rostral and 


large neurons extending ventrally from the 


caudal portion of the hypothalamus are located the 


The maniullary body itself 1S occupied by a cluster ot 


mec 


ial mamillarv nucleus of Le Gros Clark.*7* This 
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\t the lateral margin of the mamillary body is found a group 


the nucleus intercalatus. These cells are heavily stained and 


\ rim of similar cells is seen around the 


medial mamillary 


polar neurons, with a scattering [i 7 
itera irea 
manillary nucle (lig. 3). 
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nucleus, especially on the dorsomedial suriace (the supramamillary nucleus). The 


posterior hypothalamic nucleus, or area, lying dorsal to the mamuillary body and 


fornix, is composed of small groups of relatively large neurons ( Fig. 3) situated 


in a dense matrix of small cells. The large neurons are oval to round, contain 


Nissl granules in a peripheral position, and often have eccentric nuclei. 


Fig. 7—Damaged cells within the hypothalamus: (a) supraoptic nucleus, showing complete 
chromatolysis and beginning ghost cell formation; (>) paraventricular nucleus. Note the swollen, 
tragmented appearance of the nerve cell. Nissl stain 


Pathologic Studies —Since the neurons of the various hypothalamic nuclet 
show considerable variation in structure, great caution must be exercised in 
evaluating pathologic alterations within these elements. Each nuclear group must 


be considered as a unit, and even within the unit the various changes must be 
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evaluated carefully. For example, cells of the various nuclear groups show con 
siderable variation in size, shape, and distribution of the chromatin material (Figs 
tand 5). Any chromatin changes, to be considered pathologic, must, therefore, 
consist of rather complete chromatolysis, or even ghost-cell formation, rather than 
any variation in the nature or arrangement of chromatin material \ similar 
situation ensues as regards the size and shape of the various cells. Because of the 
normal variation, it was necessary to accept only cell fragmentation, neuronophagia, 
or extrusion of the nucleus as evidence of cellular damage. In a number of cases 
actual cell counts were made in an attempt to determine reduction in cell number. 
Obviously, with the setting up of such a rigid criterion, the percentage of the 
damage reported in our studies will err on the side of conservatism, and the actual 
damage present probably is much more intense. In some of the nuclear groups, 
such as the periventricular, the supraoptic, the dorsomedial, and the ventromedial 
the individual cells are so large, and their cell structure is so definite, that 
it was much easier to study slight variations and alterations in cell structure than 
in those nuclear groups in which the cell elements are smaller. 
In 70, or 61%, of the patients with bulbar poliomyelitis at least 54/ or more 


of the cell within one or more of the nuclear groups of the hypothalamus were 
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Fig. 6; Table). It is interesting to note that the inflammatory process 

more extensive and implicated more structures in at least 85 of the 

nts, and hence does not necessarily correlate with the nuclear damage observed 
\nterior Portion of Hypothalamus: In this region, the paraventricular, supra- 
optic, and tuberal nuclei were studied: The most severely involved of these nuclei 
vas the supraoptic (Figs. 6, Za). In 17% of the cases damage to at least 20 of 
the neurons was apparent; the over-all average involvement for this nuclear group 
lable). The changes within the paraventricular nuclei were much less 

none of the cases was there alteration in over 20% of cells (Figs 


spite of the frequent damage to the tuberal nuclei reported im_ the 


his group of cells appeared relatively intact in our series, the average 
y ly 2.3' In none of the cases were changes noted in over 


he lateral, the dorsomedial, and the ventro 


medial nucle studi t this leve The extent and severity of involvement 
within all tl 1c] s were very similar ‘ 6, Sa and hb) lhese 
Ivement 8 to °: only 13 Th ot the 


15% of the neurons 
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Posterior Portion of Hypothalamus: The posterior and mamillary nuclei were 
studied in this region Phe mamillary nucleus was practically uninvolved: in none 
of the cases was there injury to more than 10% of the neurons. The posterior 


hypothalamic nuclei showed an involvement similar in intensity to that seen in 


hypothalamus: (a) ventromedial nucleus; in many of the 
onspicuously tragmented and reduced in quantity; (>) lateral 


situated cells, the entire cell architecture has been destroyed 


the nuc f the middle portion of the hypothalamus (Fig. 6). The over-all damage 
averaged &8.8%, with over 15°; of the cells injured in 1. 


Phese studies would indicate that the hypothalamus is diffusely damaged in 


bulbar ] ohomvelitis, with a tendency for the supraoptic 1 ucle1 to be most frequently 


a. 7 
a 
fia > ] 
4 4 | 
eurons, the cell cytoplasm 1s « 


ijured and the tuberal and mamullary nuclei to be relatively spared. 

me does encounter considerable variation from case to case. In general, 

the involvement of one nucleus was more intense, there was a tendency for 
nuclei to be similarly more severely implicated 

preliminary carried out in those cases in which special types of 

yinptoms, 1 as hyperthermia, increased blood pressure, and gastro- 

| disturbances, were present, the involvement of all the hypothalamic nuclei 


more intense but did tt appear to localize within any particular nuclear 


NICAL STUDIES 


rom the extensive literature, it would appear that the hypothalamus plays a 
definite and important role in a large number of body functions, such as loss and 

ervation of heat, gastrointestinal motility, regulation of blood pressure, water, 

bohydrate, and fat metabolism; sexual functions, regulation of sleep and wake 
ness, and regulation of emotional responses (Lewey and Grassman,® Sachs and 
MacDonald,® Cushing,** Ranson and Magoun,” Alpers,'’ Wortis and Maurer," 
Hess.°* Strauss and Globus **). Since this area of the brain is so consistently 
implicated in bulbar poliomyelitis one would anticipate many clinical disturbances 
n the body functions regulated and controlled by this region of the brain. Obviously, 
in patients acutely ill it is often difficult to observe clinical evidence of disturbance 
of many of the hypothalamic functions. This is particularly true since many of 
the tests for hypothalamic activity are complicated and require the cooperation of 
the patient. However, some of the disturbances are easily studied, even in the 


very sick patient, and were observed in many of our patients. The most striking 


f these were (1) alterations in loss and conservation of heat, manifested by hyper 


thermia and hypothermia; (2) disturbances in vascular control, manifested by 


the acute onset of hypertension; (3) variations in sleep and wakefulness, and (4) 
disturbances in the regulation of gastrointestinal function as indicated by acute 
tric hemorrhage or gastric stasis 

rature Regulation.—In patients acutely ill with a severe infectious disease, 
complicated by secondary pulmonary involvement, the evaluation of an 

1 in temperature in relation to hypothalamic function is often difficult 

in a number of our patients, the hyperthermia was out of proportion to 

verity of the illness and in some cases comprised the predominant symptom 

In some patients the hyperthermia continued throughout the illness 
efforts at reduction. These patients often showed no evidence of 


the illness 
resisted all 


iny secondary infection which might have accounted for the increase in temperature, 


and the duration of the illness was sufficient to have allowed for some normal 
reduction of temperature l. our patients we believed that the hyperpyrexia 


hypothalamic involvement. The following criteria formed the basis of 
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this conclusion: (1) an acute onset of a very high fever after a period of relatively 

moderate hyperthermia; (2) persistence of the hyperthermia throughout the illness 

in spite of subsidence of other clinical evidence of the acute illness, and (3) absence 

of any evidence of pulmonary or urinary disease process. The following case is 
illustrative 

became ill nausea, vomiting, and some stiffness 

hospital, three « later, his temperature was 102.2 F 

| essentially a norm ondition except for some difheulty 


1 


neck. The spinal fluid revealed 83 cells per cubic millimeter, 


ononuclear cells 


of admission the patient began to experience increasing difficulty with breathing 


ind further difficulty in swallowing. His temperature rose rapidly to 105 F. and during the 


remainder of his hospital stay luctuated between 103 and 107 | (Fig. 9). The patient became 
restless and lethargic and died eight days after admission to the hospital 

At no time did any evidence of an infection complicating the poliomyelitis. His 
leucocyte cou which was 12,300 cells per cubic millimeter on admission, dropped to normal 


within two days and remained so. Autopsy revealed no evidence of any pulmonary involvement. 
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lemperature curve, showing persistent hyperthermia 


Hypothermia is much less common than hyperthermia, having been observed in 
only four of our cases. It must be kept in mind, however, that hypothermia 1s much 
more difficult to evaluate than hyperthermia. Many of our patients, in spite of 
very severe poliomyelitis, often complicated by extensive pulmonary involvement, 
showed normal, or only slightly elevated, temperatures. It is possible that such 
patients actually had some suppression of the temperature control, the absence of 
which would have resulted in much higher temperatures. However, in order to 
be cautious, we accepted as showing hypothermia only those patients who showed 
temperatures below normal in the presence of the acute illness. The following case 
is illustrative : 

Case 2.—L. T., a man aged 33, had onset of headache, backache, and a temperature of 100.6 
F. three days before his admission to the hospital. On examination he had stiffness of the neck 


and mild weakness of the muscles of the upper extremities. The cranial nerves were intact. 


The spinal fluid contained 3¢ Ils per cubic millimeter, 34 of which were neutrophiles 

Che patient's course was rapidly downhill. His respirations became shallow and labored 
Shortly after admission, his temperature dropped to 97.4 F. and remained subnormal until a 
few hours betore his death, at which time it rose to 102.2 F. The patient died on the third 


hospital day 


{ 
n swallowing and rigidity of the [i 
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It is interesting to note that this patient’s temperature was subnormal in spite of 
severe pulmonary involvement observed at autopsy. The lungs showed pronounced 
atelectasis, hemorrhage, and consolidation 

\s a result of recent investigations, it is generally believed that the anterior 
portion of the hypothalamus is concerned with the mechanism of heat loss and that 
lesions in this region will result in hyperthermia. The posterior and lateral areas of 
the hypothalamus are believed to play a part in heat conservation, and hence lesions 
here result in hypothermia. Since hyperthermia was more frequent in our cases, 
one would expect the anterior portion of the hypothalamus to be more severely 
involved than the posterior region. As can be seen from the Table, this was not the 
case. [Except in the supraoptic nucleus, which was most severely implicated, the 
apparent structural damage was the same in all areas of the hypothalamus. 

Blood Pressure.—Some question might be raised as to the significance of a 
sudden elevation of blood pressure as an indication of hypothalamic dysfunction, 
particularly since Wang and Ranson “* observed specific changes in blood pressure 
on stimulation of the medulla. They elicited strong pressure responses from the 
dorsomedial reticular substance, while areas of elicitation of depressor responses 
were more diffuse but were located in the dorsolateral and ventromedial reticular 
substance. Experimentally, therefore, it is possible to obtain elevation in the blood 
pressure by stimulation or irritation within the reticular formation of the medulla. 
However, in our studies of the medulla in cases of bulbar poliomyelitis in man, we 
did not observe such pressor responses.*™* Our studies revealed a specific vasomotor 
center, which seemed to be restricted to the large reticular cells of the ventromedial 
reticular substance. Injury to this area invariably resulted in a vasomotor collapse, 
with irregularities in the pulse, a drop in the blood pressure, a low pulse pressure, 
and rapid onset of shock 

In many of our patients who exhibited persistent hypertension, symptoms of 
bulbar involvement were mild, and there was no evidence of severe respiratory or 
circulatory disturbance. Many of the patients with transient hypertension recovered, 
again suggesting that the medulla had been spared severe damage. The blood 
pressure was followed carefully in 68 of 107 children with bulbar poliomyelitis 
during the Minnesota outbreak of 1946. In 49 of the 68 patients hypertension 
developed during the first two weeks of the illness and persisted for an average of 


3.4 davs 


In 10 of our fatal cases detinite and fairly severe hypertension developed. In 
all these cases the blood pressure was normal.on the patient’s admission to the 


hospital but became elevated a number of days before the onset of severe medullary 


In none was there evidence of vasomotor collapse. The following case 
history ts illustrative of this group: 


t 20-year-old farmer, had onset of illness with general malaise, headache, 

s admitted to the hospital eight days later because of progression of his 
time his temperature v 103 F. and his blood pressure 120/78. There was 
i 


scattered muscles o ve left arm and ot the iliopsoas muscles bilaterally 


were inte I inal fluid revealed 340 cells per cubic millimeter, 129 of 
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Although the actual muscular involvement did not progress after the second hospital day, 
the patient’s course was not favorable. His temperature remained mildly elevated. However, 
the most striking feature of the illness was the pronounced fluctuation’ and elevation of the 
blood pressure (Fig. 10). During the first three days the pressure remained normal except for 
short periods of sudden elevation to 170 systole and 90 diastolic. On the fourth hospital day 
the blood pressure rose and remained fairly stationary at a level of 160 to 170 systolic and 100 to 
110 diastolic. Only terminally, after maintenance of this elevated pressure for two weeks, 
did the blood pressure drop, just prior to the patient’s death (Fig. 10) 

Except for this elevated blood pressure, the patient seemed to be getting along fairly well 


During the last week of his illness he became somewhat lethargic and mildly disoriented. 


Gastrointestinal Disturbances —During the past decade, many investigators have 
studied the relationship between acute gastrointestinal lesions and disturbances in 
the diencephalon (Schiff,°* Burdenko and Mogilnitzki,“’ Watts and Fulton," 
Keller *!). From a review of the experimental investigations, it would seem that 
damage to the anterior portion of the hypothalamus, involving the tuberal region, 


results in gastric hemorrhage and erosion. This region of the hypothalamus is con- 
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cerned with parasympathetic activity, and its destruction can be expected to result 
in impaired digestion and inhibition of gastrointestinal peristalsis, with marked 
distention. Such gastrointestinal lesions have recently been reported in five cases 
of acute poliomyelitis by Cook and his associates.* 

In our patients with bulbar poliomyelitis gastrointestinal disturbances were rela- 


tively common. Sixteen of the patients in this study had gastric bleeding. This 


complication is relatively easy to diagnose in most cases, provided the physician is 


38. Schiff, M Lecons sur la physiologie de la digestion, Florence and Turin, H. Loescher, 
1867 

39. Burdenko, N., and Mogilnitzki, B.: Zur Pathogenese einiger Formen des runden Magen 
Darmgeschwiirs, Ztschr. ges. Neurol. u. Psychiat. 103:42, 192¢ 

40. Watts, J. W.. and Fulton, J. F.: Effect of Lesions of Hypothalamus upon Gastro- 
intestinal Tract and Heart in Monkeys, Ann. Surg. 101:363, 1935 

41. Keller, A. D.: Ulceration in the Digestive Tract of the 
Procedures: Preliminary Study, Arch. Path. 21:127, 1936 


42. Cook, C. D.; Hartmann, J. R.; Sarnoff, S. J., and Berenberg, W 
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ilert to its possil le occurrence In the severe cases bleeding is manifested by vomit- 
ing of gross blood, falling blood pressure, and a rising pulse rate. In any case of 
bulbar poliomyelitis the sudden appearance of symptoms of shock should suggest 
the possibility of gastric hemorrhage. In milder cases one may encounter only 
‘coffee-ground” material in the vomitus or the aspirated stomach contents. In some 
cases the bleeding may be so severe as to jeopardize the life of the patient and 


revent a favorable course of the disease 
] 


( 4 \ () i iged vas admitted to the he with an acute febrile 

ot one day's duration. Examination upon admission showed no abnormality of the cranial 

nerves, but some paresis of all the limbs. The spinal fluid contained 400 cells per cubic millimeter, 
4% of which were neutrophil During the next two days progressive involvement of the 


ver cranial nerves developed. Cyanosis and excessive salivation with dysphagia necessitated 


tracheotomy. The patie: I ssed tairly well for a tew days, then suddenly went into a 
tate of shock. A nasal tul as inserted, and 800 ce. ot “coffee-ground” material was aspirated 
Oxytocin injection U.S. P. (pitocin®) and intravenous use of fluids restored the pulse rate and 
blood pressure to normal levels. However, during the next three days fresh blood was constantly 
rated through the nasal tube. The patient suddenly went into shock on the ninth hospital 
iy and died in spite of intensive ulcer treatment, consisting of transfusions and use of whole 
nulk and cream, and methantheline (“banthine”). It was estimated that this patient lost over 
= Ce blood in three to tour day 


Gastric hemorrhage in acute bulbar poliomyelitis must be included among the 
more serious complications of this illness and must be considered in the treatment 
of every patient. Severe gastric hemorrhage may be the immediate cause of death, 
and early recognition and treatment of this complication may prevent acute shock and 
death. Less severe bleeding, although not responsible for the immediate death of 
the patient, may play a role in the unfavorable course of the illness. Certainly, 
tissues already damaged by the infectious process may be even more severely 
destroved as a result of decreased nourishment secondary to the loss of blood. 


In the subacute cases of bulbar poliomyelitis, usually during the early period of 


convalescence, gastric stasis develops in a number of patients, with marked disten 


on of the stomach. This can be a very serious complication, since the enlarged 
stomach compresses the diaphragm and produces respiratory embarrassment. In 
patients who have just recovered, or are still recovering, from respiratory disturb 
ances, this sudden gastric distention with restriction in respiration may result in an 
acute fatality. Such an unfortunate outcome can easily be avoided by early recog 
nition of this complication and by immediate aspiration of the stomach. The follow- 


Ing case Is an example 


( E H. H i man aged 22, entered the hospital one week after the onset of acute 
mvelit On admiss he had bored respirations. There were no cranial-nerve abnor- 
lit ere is some weaknes f the n ‘ f the shoulder girdle and arms. The spinal 
tH tained 86 cells per cubic millimeter. Because of the weakness of the muscles of respir- 
the patient is placed in a respirator. His illness continued to progress during the next 
ivs, Involving the ver cramal nerves and necessitating tracheotomy. Two weeks after 
t became stal ‘ | tracheotomy tube was removed, and ‘the bulbar 

npt bsice He st ed the respirator 
On t t ital day, the patient appeared agitated and apprehensive. He refused food 
liquids. His pulse and respiration remained normal. He became nauseated but had no 

‘ Pe f the abdon 


en revealed pronounced tympanitic sounds, but the patient 


11K contained 3,000 


vas. The 1 sa showed several small hemorrhages but no ulcerati 
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Other Disturbances of Hypothalamic Function.—Further clinical evidence of 
hypothalamic dysiunction, especially as regards water, fat, and sugar metabolism, 
emotional instability, sexual disturbances, and sweating, was difficult to evaluate 
in our acute cases, and no definite observations were recorded concerning these 
functions. However, since the hypothalamus is frequently implicated in bulbar 
poliomyelitis, one would expect many of the recovered patients to show some clinical 
evidence of such an involvement. It was thought, therefore, that a study of some 
of our recovered patients might reveal evidence of hypothalamic disturbance which 
could play an important role in the patient's adjustment, particularly after discharge 
from the hospital, when the patient is removed from the protected and well-regulated 
hospital environment. The difficulty with such a study is that there have been no 
accepted and well-controlled tests to indicate hypothalamic disturbances. This region 
of the nervous system is rarely tested in the routine neurological examination, and 
most tests now available are not too well standardized and are often difficult to 
perform. In order to study subclinical damage to the hypothalamus, we subjected 
a number of patients who had recovered from bulbar poliomyelitis to several special 
tests, in an attempt to determine the adaptability of the hypothalamus under stress 
situations. The tests selected were as follows: 


1. Response to Postural Adaptation: It is well known that when man assumes a standing 
position the amount of bleod in the upper part of his body is decreased. Adaptive mechanisms 
regulated by the autonomic nervous system maintain the blood pressure at a constant cerebral 
blood flow. Generally 10 seconds after the change from the recumbent to the standing position, 
the systolic pressure drops 5 to 10 mm. Hg, but returns to the previous levels within 30 seconds 


t ] 


to 1 minute. The heart rate increases from 10 to 2 


20 beats per minute. Any change in this postural 
adaptation from normal is considered suggestive of hypothalamic dysfunction 

2. Adaptability to Heat: The normal body temperatures are maintained by a delicate balance 
f heat production and heat loss. Although vascdilatation and sweating are mediated in the 
autonomic centers of the medulla, the control of temperature is originally integrated in the 
region of the hypothalamus. Therefore, impaired hypothalamic function might well produce a 
decrease or a defect in sweating. The patients were painted with a powder containing iodine 


and rice starch and then exposed to calibrated degrees of heat. Normal subjects usually begin 


to sweat from four to six minutes after exposure to heat. Sweating is said to be extreme if after 
6 to 25 minutes there is a disceloration of the body from the powder. Any change 1n_ the 


sweating response producing a delayed sweating would be indicative of some hyphidrosis and 
impaired hypothalamic functior 


3. Water Metabolism: It is generally agreed that the anterior portion of the hypothalamus 
plays an important role in water metabolism. Normally, the fluid cutput varies directly with 


the intake, as does also the specific gravity. Under the stress of an increased fluid intake and 


the presence of intact kidneys, any abnormality in th 


e fluid output and its specific gravity might 
indicate a disturbance in the hypothalamus. A series of patients, therefore, were given renal 
function tests in order that we might be sure that the kidneys were intact. They were then 
put under the stress of an intake of 5 liters of fluid, and the fluid output and the specific gravity 
of the urine were tested 

4. Carbohydrate Metabolism It is well known that the hypothalamus regulates sugar 
metabolism. For this reason, the patients were subjected to six-hour glucose tolerance tests 
and the curves checked against the well-known normal standards 

5. The Modified Thorn Test: In the normal person it is known that small doses of corti 
cotropin produce a drop in the eosinophile count. A similar effect can be obtained by the use of 
small doses of epinephrine or insulin. The production of a normal eosinophile drop requires the 
adequate function of the hypothalamus. In our patients the eosinophile count was first checked 
prior to any medication, The patients were then given 1 ce. of a 1: 1,000 solution of epinephrine 
hydrochloride subcutaneously, and the eosinophile count was again measured four hours later, 
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it vhich time the maximum response ¢ uld be expected to occur The same procedure Was 
repeated with insulin, O.15 unit per kilogram of body weight being given subcutaneously. With 
this dose of insulin, a similar eosinophile drop can be expected normally 

Miscellaneous Tests Miscellaneous tests which we thought might offer some imdication 
of hypothalamic function, such as determimation of the basal metabolic rate, hemoglobin, che 
lesterol, and 17-ketosteroids, were give 


(Observations: To date, 12 patients recovering from subacute or chronic bulbar 
poliomyelitis have been exposed to these hypothalamic tests under stress. The results 
obtained have been very suggestive 

1. Six of the patients had a definite abnormal response to postural adaptation. 

2. Six of the patients had disturbances of the adaptability to heat, with a pro- 
nounced delay in the sweating reaction, 

3. Two of the patients had questionable abnormalities in their water metabolism. 

}. Five patients had abnormal sugar-tolerance curves in that the blood sugar did 
not show the normal rise after the ingestion of the glucose. 

5. Three of our patients showed a very distinct abnormality in the eosinophilic 
response to both insulin and epinephrine, particularly to insulin. No fall was 
observed after a four-hour period following the inoculation of the insulin. 

6. In the miscellaneous tests, the results were rather scattered. Three of the 
patients had an abnormally elevated hemoglobin. One of the patients had decreased 
17-ketosteroids ; two patients had abnormal basal metabolic rates. 

7. None showed hypothalamic discharges in the electroencephalogram. 

It is apparent from this brief study that clinically the patients with subacute 
and chronic bulbar poliomyelitis show disturbances in hypothalamic function when 
placed under stress. These disturbances are, obviously, not observed under normal 
situations but may play a very important role in the future adjustment of these 
patients to a normal environment. These studies are being expanded so that a 
larger number of patients may be tested with a wider range of tests, and the results 
will be published in detail in a future report. 


COMMENT 


Clinical evidence of hypothalamic involvement in poliomyelitis has been reported 
in the literature from time to time. In 1932 Schaefer ** reported 10 cases of the 
Frohlich syndrome appearing from two months to seven years after an attack of 
acute poliomyelitis. Peters *! studied 39 cases of severe poliomyelitis and observed 
many changes within the hypothalamus. He believed that these changes might well 
account for some of the clinical symptoms, such as lethargy and sleep disturbances. 
Lundbek,** in 1943, investigated autonomic function in patients with poliomyelitis. 
He used skin-temperature curves on indirect heating and the postural reflexes as 
his tests. In most of the cases there was some abnormality of autonomic heat regu- 
lation, and over half the patients showed abnormal reactions to postural changes. 


In 1949, de Morsier * studied 30 soldiers who had had acute poliomyelitis in 1944. 


43. Schaefer, \ Dystrophia adiposo-genitalis und Dystrophia musculorum progressiva als 
Nachkrankheiten der Poliomyelitis anterior acuta, Deutsche Ztschr. Nervenh. 126:285, 1932. 

44. Lundbak, K Experimental Investigations on the Function of the Autonomic Nervous 
System During the Acute Phase of Poliomyelitis, Acta med. scandinay. 114:565, 1943 

45. de Morsier, G.: La forme diencephalique de la poliomyelitis, Transactions of the Fourth 
International Neurological Congress, Paris, Masson & Cie, Vol. 2, 1949 
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He concluded that most of these soldiers showed persistent diencephalic symptoms, 
manifested by pronounced emotional instability. Zellweger,*® in 1950, called atten- 
tion to the autonomic disturbances in poliomyelitis and mentioned the frequent rise 
of blood pressure during the acute illness. He reported two cases of acrodynia and 
one case of the Frohlich syndrome following poliomyelitis. In a very recent study, 


Cook and his associates * 


first called attention to the gastrointestinal lesions. They 
reported five cases of severe bulbar poliomyelitis in which gastrointestinal hemor- 
rhage and/or perforation developed. 

Evidence is accumulating to suggest that patients with severe bulbar polio- 
myelitis tend to show a striking lability in their emotional responses and definite 
changes in emotional adjustment, especially under stress situations. Many of our 
patients continued to show such disturbances for months, and even years, after 
recovery from the acute illness. The degree of instability varied considerably, but in 
all cases it was sufficiently striking to draw comment, and even complaint, from 
the families. As yet, no specific test has been devised to check these emotional 
disturbances. Such a test would be extremely valuable, as it would help to establish 
the rate and extent of total recovery. When one considers the extensive damage 
to the hypothalamus, it is not surprising that patients with bulbar poliomyelitis do 
show such striking emotional changes. Both experimental and clinical evidence 
suggests that the integration of emotional expressions occurs centrally in the 
hypothalamus and that alterations in this region of the brain will result in emotional 
disturbances (Alpers,'* Ranson and Magoun,® Wortis and Maurer,'* Bard‘), 
\lthough alterations in emotional behavior have frequently been observed in polio- 
myelitis, they have usually been attributed to the crippling nature of the disease and 
to the patient’s reaction to such an acute and threatening illness. In view of the 
present studies, one may have to expand one’s thinking to include the possibility of 
actual structural damage to the hypothalamus, which may organically impair the 
patient’s ability to adjust emotionally. 

Obvious disturbances in the mechanism of sleep and wakefulness were not seen 
in our patients, in spite of the fact that many investigators believe that such a func- 
tion is mediated in the caudolateral region of the hypothalamus and contiguous 
areas of the midbrain. It must be realized, however, that in critically ill patients, 
many of whom are suffering from severe hypoxia due to respiratory disturbances, 
it is difficult properly to evaluate the various states of consciousness. None of the 
patients who survived the acute illness revealed any evidence of sleep disturbance 
or abnormal alteration of the wakeful state to indicate that this function was an 
important phase of hypothalamic activity. 

Considerable work has been done on the possible localization of specific functions 
within the hypothalamus. It would appear that the anterior group and part of the 
middle group of nuclei are concerned with parasympathetic activity, while the 
posterior group, including the lateral hypothalamic nuclei, coordinate sympathetic 


responses. According to Kuhlenbeck and Haymaker,** the following hypothalamic 


46. Zellweger, H.: Neurovegetative Storungen bei Poliomyelitis: I. Storungen bedingt durch 
die Affektion der autonomic Zentren in Hirnstamm, Helvet padiat. acta. §:195, 1950 

47. Bard, P.: A Diencephalic Mechanism for the Expression of Rage with Special Reference 
to the Sympathetic Nervous System, Am. J. Physiol. 84:490, 1928 

48. Kuhlenbeck, H., and Haymaker, W.: The Derivatives of the Hypothalamus in the Human 
Brain: Their Relation to the Extrapyramidal and Autonomic Systems, Mil. Surgeon 105:26, 
1949 
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disorders seem to have fairly definite localization: (1) hyperthermia, due to lesions 
of the anterior hypothalamic region ; (2) hypothermia, due to lesions of the posterior 
hypothalamic region; (3) diabetes insipidus, due to lesions of the supraoptico- 
hypophyseal tract; (4) Frohlich’s syndrome, due to lesions in the ventromedial 
nucleus ; (5) hypersomnia, due to involvement of the caudal part of the hypothala- 
mus, and (6) hypoglycemia, due to lesions of the paraventricular nucleus. Our 
studies, however, do not seem to point to such specificity of hypothalamic function. 
In most of our cases, in spite of the clinical symptoms, the hypothalamic damage 
was of a diffuse nature, with equal involvement of most of the nuclear groups 
From our studies, we should be inclined to agree with Beattie,*” who concluded 
that “the many functions of the hypothalamus are not regulated by isolated areas 
but are controlled by the hypothalamus as a whole.” 


CONCLUSIONS 


\ clinicopathologic study of the hypothalamus was undertaken in 115 cases of 
bulbar poliomyelitis. Inflammatory changes were observed in 85% of the cases, 
and neuronal damage exceeding 5; of the cell elements occurred in 61%. The 
hypothalamus appeared to be diffusely damaged; the supraoptic nuclei were most 
severely involved, whereas the tuberal and mamillary nuclei were usually spared. 

During the acute illness, many patients show clinical evidence of hypothalamic 
dysfunction, consisting of hyperthermia, hypothermia, hypertension, and gastric 


hemorrhage or stasis. Gastric hemorrhage must be considered one of the more 


serious complications of bulbar poliomyelitis and may be the immediate cause of 


In a patient who is apparently recovering from the acute illness. Gastric 
can result in respiratory embarrassment and may also complicate recovery 
Months, or even years, after recovery from bulbar poliomyelitis, patients will 
evidence of subclinical damage to the hypothalamus, as evidenced by their 


to special tests used to determine hypothalamic function 


Gastric ; Cardiac Functions: Prelimi 


Mechanisms, ibid. 26:400, 1932 
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CONCENTRATION OF CHOLESTEROL AND OF LIPID PHOSPHORUS 
IN BLOOD SERUM IN MULTIPLE SCLEROSIS 


LUDWIG V. CHIAVACCI, M.D 
AND 
WARREN M. SPERRY, Ph.D. 
NEW YORK 


YPERCHOLESTEREMIA in multiple sclerosis has been reported by several 
investigators.' In three of these studies '** the number of patients was too 
small to permit full confidence in the findings, and in two '” the range of control 
serum-cholesterol concentrations with which the data from patients were compared 
was considerably below that which is usually accepted as normal. In one of these 


d 


investigations'® no control values were cited. Only one recent report ' includes 


data on an acceptably large number of patients with multiple sclerosis. Average 
serum-cholesterol concentrations of 271, 267, and 230 mg. per 100 ml. were found, 
respectively, for 25 patients in relapse, 38 patients in remission, and 30 control 
subjects. The higher values for the patients were statistically significant, even 
though the average control concentration would be regarded by many as abnormally 
high. 

We were not satisfied that the available evidence was sufficient to establish the 
presence of hypercholesteremia in multiple sclerosis with finality, and, in view of 
the important significance which this abnormality might have in its relation to the 
mechanism of the disease, it seemed worth while to subject the matter to further 


study. The total cholesterol concentration of the blood serum was determined for 


52 patients with multiple sclerosis; in adition, free cholesterol and lipid phos 


phorus were measured. 


PRESENT STUDY 


Vaterial Che 52 patients were chosen at random from the material at the Vanderbilt Clinic. 


For all of them the diagnosis of multiple sclerosis was well established. Blood for the serum 
cholesterol and lipid-phosphorus determinations was taken before meals; it was transported to 


1 


the laboratory with as little delay as possible 

Mr. Merrill Webb, of the Department of Biochemistry of the New York State Psychiatric 
Institute, carried out the chemical analyses 

From the Departments of Neurology and Biochemistry, Columbia University College of 
Physicians and Surgeons; the Neurological Institute of New York, and the Department of 
Biochemistry, New York State Psychiatric Institute 

1. (a) Frisch, ¢ Cholesterinstoff wechsel bei der multiplen Sklerose, Wien. klin. Wehnschr. 
50 :596-598, 1937. (b) Pichler, E., and Reisner, H.: Schwankungen des Cholesterinspiegels bei 
multipler Sklerose, ibid. 51: 1304-1309, 1938. (¢) Altmann, O., and Goldhammer, H.: Cholesterin 
Bestimmungen bei der multiplen Sklerose, Klin. Wehnschr. 16:1017-1019, 1937. (d) Jones, 


H. H.; Jones, H. H., Jr., and Bunch, L. O Biochemical Studies in Multiple Sclerosis, Ann. 
Int. Med. 33:831-840, 1950 
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The subjects ranged in ag 8 to 56, and the sex distribution was even, there being 26 
le ind 26 temales 
Most of the patients in our clinic had chronic disease of long standing, and none of them 
in acute relapse. Ten had the progressive type of the disease (Table 1, Patients 23, 25, 26, 
34, 37, 38, 41, 43, and 50). Eight were in a state of relative remission (Table 1, Patients 6, 
21, 24, 33, and 44). The condition of the remaining 34 patients was stationary. Nine 
had been treated with anticoagulant drugs (bishydroxycoumarin U.S.P. [dicumarol ® ] ) 
ying periods (Table 1; Patients 6, 8, 11, 21, 23, 35, 38, 43, and 44), but none of them 
remarkably reduced prothrombin values at the time of the tests. As controls, we 
blood of 20 patients with other diseases of the central nervous system (Table 2). The 
age range of this group was from 37 to 70 years 
VWethods Potal-cholesterol and tree-cholesterol concentrations were determined by the modi 
fication of the Schoenheimer-Sperry procedure * described by Sperry and Webb * except that an 
aqueous, instead of a 50% alcoholic, solution of digitonin was used in all but one of the analyses 
on patients with multiple sclerosis. Lipid phosphorus was determined by the method of Sperry 


Results —The concentration of total serum cholesterol found in the patients 
with multiple sclerosis (Table 1) is in close agreement, both in average amount 
and in variability, as indicated by the standard deviation, with values which have 
heen obtained by other investigators with the same method in healthy human sub- 
jects. For example, Sperry ° reported an average of 201 + 45 mg. per 100 ml. in 
91 healthy subjects, and, more recently, Adlersberg, Schaefer, and Drachman ‘ 
obtained an average of 211 + 30 mg. per 100 mi. in 119 determinations. 

Kor a more direct comparison, determinations were carried out on 20 patients 
with the various disorders listed in Table 2. The average total-cholesterol concen- 
tration was higher than that found in the patients with multiple sclerosis, and 
statistical analysis * showed a high probability (P?<0.05) that the difference is 
significant 

Phe percentage of combined in total cholesterol, which does not appear to have 
previously been studied in patients with multiple sclerosis, also showed no deviation 
from normal. In only four of the subjects was this appreciably outside the normal 
range of 70 to 76. The high value of 80.6% for Patient 23 may represent some 
esterification of free cholesterol resulting from a delay in transporting the specimen 
to the laboratory. Low values of combined in total cholesterol are known to occur 
only in cases of hepatic disease or in the presence of acute infection. Sperry and 


Lyttle ® observed that in children even a common cold might cause small decreases, 


nam, T. J.; Chiavaeci, L. V.; Hoff, H., and Weitzen, H. G.: Results of Treatment 
f Multiple Sclerosis with Dicoumarin, Arch. Neurol. & Psychiat. 57:1-13, 1947 

3. Schoenheimer, R., and Sperry, W. M \ Micromethod for the Determination of Free 
Cholesterol, J. Biol. Chem. 106:745-760, 1934 

Sperry, W. M., and Webb, M \ Revision of the Schoenheimer-Sperry Method for 
sterol Determination, J. Biol. Chem. 187:97-106, 1950 

rry, W. M Electrophotometric Microdetermination of Phosphorus in Lipide 
Indust. & Engin. Chem., Anal. Ed. 14:88-90, 1942 

Sperry, W. M Relationship Between Total and Free Cholesterol in Human Blood 

114:125-133, 1936 
sherg, D.; Schaefer, L. E.. and Drachman, S. R.: Studies on Hormonal Control of 
Lipide Partition in Man, J. Clin. Endocrinol, 11:67-83, 1951 


Snedecor , W Statistical Methods, Ed. 4, Ames, Iowa, Iowa State College Press, 
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Diseased Children, Am. J. Dis. Child. 52:760-761, 1936 


| 

| 

| 

{ 
1946 


CHIAI C ( PERR) HOLESTEROI IN VULTIPLI SCLEROSIS 


such as those found for Patients 27, 29, and 34. It is possible that these deviations 
from normal may have resulted from an undiagnosed mild hepatic disorder or 
infection. If so. the total-cholesterol concentration may have been affected. It also 
must be recognized that the abnormal percentage of combined cholesterol in total 


cholesterol for Patients 23, 27, 29, and 34 may be due to experimental error, although 


Parte 1.—Concentrations of Cholesterol and Lipid Phosphorus in the Blood Serum 


f Patients with Multiple Sclerosts 


Combined Lipid 
in Total Phosphorus, 
Mz. per 
Patient No ce, Se te 100 Ml 
4 7 11.0 
114 


F 
F 
F 

F 
F 
M 

M 
F 
F 
F 


Average 37 10.2 (S.D.) 


Average (cases 23, 27, 29, 34 omitted) 


* The disease was progressive in these patients (see text) 

+ Average of two determinations at different times (108 and 121 mg. per 100 n 
deviations from the normal range are rarely encountered (in the absence of hepatic 
disease or infection) in analyses carried out in the laboratory of the New York 
Psychiatric Institute. For these reasons, these four values were under suspicion, 
and the average value and its standard deviation were calculated without them. 
It is evident ( Table 1) that the effect on the result was negligible. This average ts 


also significantly (P<0.05) lower than that found for the 20 control patients. 


4 33 F 1”) 74.2 9.2 
7 M 74 69.7 11.8 
t 1s M 162 73.5 7.0 
- 3 F 163 74.8 6.9 
M 77 70.4 9.6 
10 45 M 2) 704 11.0 
ll F 257 72.8 9.9 
12 M 116 71.6 78 
13 6 F 152 71.7 7.7 
14 M 229 72.1 8.9 
lS 41 162 74.1 7.5 
16 115+ 72.1 
17 13 75.1 
1s 50) 72.7 11.3 
19 167 73.1 84 
1 33 214 72.4 10.1 
269 4.3 12.1 
* 180 80.6 7.6 
16 75.5 9.3 
6 43 200) 73.5 9.2 
4 185 714 
+4 133 7.1 
157 70.7 65 
* M 79 61.3 10.2 
M 93 70.0 90 
31 49 M 60.5 9.7 
41 M 193 72.0 71 
33 2 F 166 72.3 6.9 
1 M 65 67.9 11.0 
2 F 119 714 7.2 
F 176 73.3 64 
0 190 73.7 
* F 31 7.2 
2s M 169 73.4 66 
AD 72 90 
0) 177 73.4 9.0 
43° 145 73.1 
44 1s M 143 74.8 67 
5 76 71.0 12.7 
4 2 M 293 74.9 9.5 
47 M 157 73.9 7.5 
x0 M "51 74.3 10.9 
19 M 76.5 8.2 
171 73.1 9.0 
Ww) 76.2 6.9 
0 F 44 70.9 
"03.5 47.2 (S.D.) 8.4 + 1.72 (8.D.) 
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more serious question concerning the validity of 


the findings arises from the 
the 


analyses on the multiple-sclerosis patients, except Patient 52, were 


lout with the aqueous solution of digitonin, which Sperry and Webb * found 


to give low values, whereas cholesterol was determined on the control 

method had been revised, with the use of a 50% 
solution of ! It is highly unlikely that the ditference between 
series of data can be accounted for by this source of error; during the 
when the aqueous solution of digitonin was being used in obtaining the data 
in Table 1 the method was vielding results which were less than 5% 
an those obtained with the alcoholic solution. A correction of this size 


still leave a considerable, and probably significant, ditference between the data 


1 Serum m Patients 


Total Combined Lipid 

Cholesterol n Total Phosphorus, 
Mg. per 
loo MI Diagnosis 

10.4 Osteomyelitis, general arteriosclerosis 

Parkinsonism 

Glioma 

Spinaleord tumor 

Neuralgia 

Parkinsonism 

Spinal cord tumor; syringobulbia 

Pituitary tumor 

Diffuse cortical atrophy 

Tabes; cortieal atrophy 

Tabes 

Neurosyphilis 

Fibrous dysplasia 

Parkinsonism 

Brain tumor ( 

Paget's disease 

Parkinsonism 

Parkinsonism 

Parkinsonisin 

Park 


S.D 


sis patients and those for the controls. Furthermore, it should 


aqueous solution of digitonin was used in obtaining the data 
ith which the findings in the patients with multiple sclerosis 


avreement 


nts in whom multiple sclerosis was progressive vave an average 


oncentration of 213 mg. per 100 ml. Unfortunately, included in 


ibjects for whom the analysis was uncertain because 
the percentage of combined cholesterol in total 

© average becomes 199 mg. per 100 ml. The 

eight patients in remission was 167 mg. per 100 ml. 

t appear to have been studied previously in multiple 
between the concentrations of lipid phosphorus and 


serum has been demonstrated in healthy persons. The 
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equation for the regression line was calculated by Albrink, Man, and Peters '* 
from their data to be P = 3.3 + 0.032 C, in which lipid phosphorus (P) and 
cholesterol (C) are expressed in milligrams per 100 ml. Watkin and associates "' 
calculated a closely agreeing equation from their findings in healthy persons: 
P = 2.70 + 0.032 C. The equation for the regression line calculated * from data 
obtained on patients with multiple sclerosis (Table 1) was P = 2.73 + 0.030 C. 
The control data gave the following equation: P = 3.21 + 0.029 C. The close 
agreement between these equations and those reported by other investigators requires 
no comment. The average lipid-phosphorus concentration is significantly higher 
(P < 0.05) in the control patients than in the patients with multiple sclerosis, as 
might be expected from the close relation between the two lipids. 


COMMENT 

No evidence for the occurrence of hypercholesteremia in multiple sclerosis was 
obtained in this investigation. It is not possible to assign a definite reason for the 
discrepancy between our results and those reported by other invesigators,' but 
some factors which may have affected the findings may be mentioned. The concen- 
tration of cholesterol in the serum varies so widely in healthy persons “ that it is 


dangerous to draw conclusions from data obtained in small numbers of subjects. 


In one of the previous investigations ' only 12, and in another '* only 14, patients 


with multiple sclerosis were studied. In a third study '” so-called hypercholester- 
emia was observed only in a group of 10 patients with recent active attacks of the 
disease. 

The well-known difficulty in obtaining accurate cholesterol determinations with 
some of the methods in common use may have been a factor, particularly in the 
work of Pichler and Reisner,'” who reported the normal range of serum-cholesterol 
concentration to be 100 to 160 mg. per 100 ml. The values which they designated 
as those of hypercholesteremia ranged from 152 to 242 mg. per 100 ml. All these 
values would be considered normal by most investigators. 

\nother factor which may have influenced the results is the activity of the 
disease. In only 10 of our patients was the sclerotic process progressive. Pichler 
and Reisner '" did not find hypercholesteremia in patients with stationary or slowly 
progressing multiple sclerosis; but, for reasons stated above, their findings can be 
given little weight. Jones and associates '¢ found nearly the same average cholesterol 
concentration in 25 patients in relapse as in 38 patients in remission. There is no 
indication from this result that the preponderance of patients in whom the disease 
Was stationary in our series is responsible for the absence of hypercholesteremia. 
On the other hand, Jones and associates stated that in individual cases a fall in 
cholesterol concentration generally paralleled clinical improvement. It is of interest 
that the average concentration in our eight patients who were in a state of relative 
remission was only 167 mg. per 100 ml. For the reason stated above, no con- 
clusion can be drawn from findings in so few subjects, but the indication that 

10. Albrink, M. J.; Man, E. B., and Peters, J. P.: Serum Lipids in Infectious Hepatitis and 
Obstructive Jaundice, J. Clin. Invest. 29:781-788, 1950. 


11. Watkin, D. M.; Froeb, H. F.; Hatch, F. T., and Gutman, : Effects of Diet 
Essential Hypertension, Am. J. Med. 9:428-493, 1950 


in 


42 IRCHIVES NEUROLOGS IND PSYCHIATRY 


hypocholesteremia may occur during remission of multiple sclerosis deserves further 
study 


Finally, the age of the patients must be considered as a factor with a possible 
hearing on the result. Keys and associates '* found recently that the average 
cholesterol concentration of the blood serum increases significantly with increasing 
age up to about 50 to 55 years. The average age of our patients with multiple 
sclerosis (lable 1) was significantly less (P? <0.01) than the average age of the con- 
trol subjects (Table 2), and it is most likely that the difference in cholesterol con- 
centration between the two groups of patients is referable to the age factor. It 
should be added that the average cholesterol concentration for the control patients 
was significantly higher (? <0.02) than that found by Sperry ® for healthy sub- 
jects. Here, too, the difference can be explained as an effect of age, since Sperry’s 


subjects were mostly young adults, whereas the average age of the control patients 


Was 52 


It is unlikely that age was a factor in the results of Pichler and Reisner,'” 
or of Jones, Jones, and Bunch,"@ since in both these investigations controls were 
selected to match the age groups of the patients with multiple sclerosis. Age does 
not appear to have been considered in the other studies in which hypercholesteremia 
was found 

SUM MARY 

Potal-cholesterol, free-cholesterol, and lipid-phosphorus levels were determined 
in the blood serum in 52 patients with multiple sclerosis and in 20 patients with 
other diseases of the central nervous system. 


No evidence for the occurrence of hypercholesteremia in multiple sclerosis was 


obtained. Possible reasons for the discrepancy between this result and that reported 


by other investigators are discussed. 


The percentage of combined cholesterol in total cholesterol is normal in 
inultiple sclerosis 


lhe concentration of lipid phosphorus in the patients with multiple sclerosis 
hore the same mathematical relation to the cholesterol concentration as that which 
has been reported in healthy persons 


12. Keys, A.; Mickelsen, O.; Hayes, R., and Miller, E. von O.: Age and Serum Cholesterol 
Concentration in Normal Man, Federation Proc. 9:69-70, 1950. 


USE OF THIAMYLAL (SURITAL*) SODIUM WITH ELECTROSHOCK 


A Preliminary Report 


EARLE O. BROWN JR., M.D. 
YPSILANTI, MICH 


HE VALUE of electroshock in the treatment of various psychiatric disorders 

is now well established.'| The dangers associated with it, however, have some- 
times prevented needy patients from receiving the benefits of treatment. The use 
of thiamylal (surital®*) sodium immediately prior to administration of an electric 
convulsion appears to abate some of these dangers and to make shock available to 
certain patients for whom it would otherwise be contraindicated. 

Thiamylal sodium is a new, ultra-short-acting thiobarbiturate, which in this 
study was used by the intravenous route. In all cases a 2.5% solution was injected 
on the electroshock table immediately prior to the application of current. The 
administration of drug sufficient to destroy the corneal reflex was found either to 
eliminate the muscular contractions or so materially to reduce them that electro- 
shock was safe, despite the presence of known fractures. The usual facial twitchings 
and upward movements of the eyeballs were not affected. The electroconvulsive 
therapy was administered by the standard Offner apparatus. The drug was given 
t an approximate rate of 1 cc. per second, the required dose ranging from 1.9 to 
7 grains (0.135 to 0.500 Gm., or 5 to 20 cc.). 


a 
/ 


Very soon after we had started the study, my colleagues and I observed that 
the patients were less cyanotic immediately after shock, were less apprehensive 
before treatment, and progressed as well, if not better. A detailed study was under- 
taken to compare the physical data obtained by electroshock with thiamylal and 
by electroshock without thiamylal. The results of these data gave courage to 
the extension of treatment with thiamylal to patients with cardiovascular illness 
for whom standard electroshock therapy appeared risky. 

The comparisons of the two techniques of shock therapy were made in regard 
to the duration of seizure, the time required for the patient to respond, the pulse 


From the Ypsilanti State Hospital 


1. Woods, L. A.; Wyngaarden, J. B.; Rennick, B., and Seevers, M. H.: Cardiovascular 
Toxicity of Thiobarbiturates: Comparison of Thiopental and 5-Allyl-5-(1-Methylbutyl ) -2-Thio- 
barbiturate (Surital®™) in Dogs, J. Pharmacol. & Exper. Therap. 95:328 (March) 1949. Helrich, 
M.; Papper, E. M., and Rovenstine, E. A.: Surital Sodium: A New Anesthetic Agent for 
Intravenous Use: Preliminary Clinical Evaluation, Anesthesiology 11:33 (Jan.) 1950. Kaldeck, 
R.: McLaughlin, W. F.; Gurri, J., and Wassersug, J. I Physical Risks of Electroconvulsive 
Therapy, New England J. Med. 239:773-778 (Nov. 18) 1948. Parke, Davis & Company : Unpub 
lished data 

2. Parke, Davis & Company trademark for the sodium salt of 5-allyl-5-(1-methylbuty]) -2- 
thiobarbituric acid. The material for this study was furnished through the courtesy of the Depart- 
ment of Clinical Investigation, Parke, Davis & Company 
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rate, and the blood pressure. The duration of the seizure was measured with a 
stop watch from the pushing of the “treat” switch to the cessation of the muscular 
contractions. The response time was measured to the nearest minute from the 
pushing of the “treat” switch to the time the patient regained consciousness, with- 
mut respect for confusion, which may or may not have been present at that time. 
Phe blood pressure was taken immediately prior to, or within one-half hour before, 
treatment and again immediately upon the patient’s arrival in the recovery room 
after electroshock. The pulse rate was taken in the treatment room immediately 
upon cessation of the muscular contractions and again in the recovery room after 
the blood pressure 

In the comparison series there were 34 patients who received electroshock 
without thiamylal and 20 patients who received electroshock with thiamylal. One 
hundred and eight treatments were given without thiamylal and 94 with the drug 


f Differences Between Standard Shock and Thiamylal Shock 


Technique for the Factors Measured * 


Difference in 
ype of Shock Mean, See Means, See Significance t¢ 

Standard 10.5 > 6.7 144 Significant 
Thiamylal 
Standard + 2.33 I 10.8 min Significant 
rhiamylal 

electroshock treatment Standard 9+ 12.3 4.1 Significant 
rhiamyla : 

electroshock 

Standard 16.5 ¢ Significant 
Thiamylal 


Standard Not significant 
rhiamylal 


Standard + 12.5 7 Not significant 
rhiamylal 


Standard : 4 Significant 


Standard 3.3 +> 9.95 { Significant 
Thiamylal 2.2 


ns were made for small samples 


stical calculations for this table we by Mr. J. Grisell, of the Ypsilanti State Hospital 
Psychology 


lese figures are tabulated as to their statistical significance (Table). At the time 
of writing approximately 150 treatments with thiamylal have been given without 
complications 


It was found that if an amount of thiamylal was given sufficient to produce 


Inconsclousness, but insufficient to destroy the corneal reflex, the severity of the 


seizure Was reduced but muscular contractions of the extremities were not neces- 


sarily abolished. In the interest of giving no more drug than required, this pro- 


cedure was followed, the amount depending upon the indication for the use of 
thiamvlal. The ditferences shown in the table, however, appeared to hold true 
whether the corneal reflex was abolished or whether unconsciousness alone was 
obtamed 

It will be noted in the table that the time required for response after treatment 
Was approximately 10 minutes longer when thiamylal was used. None of the 
patients who received thiamylal showed the extreme confusion which is sometimes 


evident immediately after recovery from electroshock. However, some of the 


\ 
nificance 
Duration 
it 
Syst ¢ blood pressure before 
I) t blood pressure before . 
( pressure after 
Diastelic { pressure after 
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\ 


BROWN—THIAMYLAL SODIUM WITH’ ELECTROSHOCK 45 


thiamylal patients showed an indeterminate period of grogginess.. There was also 
a tendency to use a slightly higher reading on the electroshock machine with the 


thiamylal patients, although this did not occur in all cases. 


\s the study progressed, certain indications for the use of thiamylal with electro- 


shock became evident, i. e., bony lesions, a questionable cardiovascular status, and 
severe anxiety regarding electroshock. Patients with bony lesions were given 
enough thiamylal to destroy the corneal reflex. With other patients this was not 
important. 
REPORT OF CASES 

Case 1.—Mrs. E. B., aged 67, was admitted to the Ypsilanti State Hospital on May 6, 1948, 
with a diagnosis of involutional psychosis, agitated-depressed type. Her hospital course had been 
rather chronic; electroshock treatments were started and stopped on eight different occasions, 


until, on Oct. 20, 1950, she accidentally fell and fractured her right hip. The fracture was 


of the neck of the femur (.4) before and (8) after electroshock treatment 


repaired with a Smith-Petersen nail, after which she became so extremely depressed that it was 
feared sl would di On Dec. 26, 1950, electroshock treatments were preceded by the intra 
venous injection of thiamylal. Ten treatments were administered before discontinuation of the 
therapy, « b. 1, 1951. At this time the patient had recovered from the depression and was 
making a good emotional and social adjustment within the hospital. This state of well-being 
lasted four months, which was the longest period the patient had remained comfortable without 
shock since | admission. In May, 1951, the radiologist reexamined the right hip and reported 
that the old fracture appeared healed, with no evidence of any reaction about the nail and no 
change in position or alignment. Encouraged by the radiologist’s report, and feeling that no 
contraindication existed to administration of shock by the standard technique, we again placed 
the patient on the treatment list. Shock was given on June 14 and June 18, 1951. After the 
treatment of June 18 the patient complained of pain in the right hip and a lump in the region 
beneath the old scar. A roentgenogram revealed refracture of the neck of the femur in the sub- 
capital region with retraction of the Smith-Petersen nail 

In view of the fact that electroshock with thiamylal was uneventful two months after frac 
ture and standard electroconvulsive therapy had most unfortunate results eight months later, 


it is thought that thiamylal should have been used on the second occasion. The question is raised 


| | 
\ 
4 
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the presence of a Smith-Petersen nail should not an absolute contra- 
administration of electroconvulsive shock 


B., aged 47, was admitted to the Ypsilanti State Hospital on Feb. 23, 1950, 
of early involutional psychosis. The roentgenogram on admission revealed 
fractures « he bodies of the 7th, 9th, and 12th thoracic and 2d lumbar vertebrae, as well as 


extensive osteoporosis of the rest of the spine. She had had several previous hospitalizations 


ock therapy, possibly the cause of the fractured 


vith electros} vertebrae Che patient's hospital 
Was progressively downhill until, in December, 1950, she became completely lethargic and 
refused to eat or move. Electroshock had 


ntraindications. On Dee. 13, 1950, she w 


course 
not been administered because of the obvious severe 
as started on electroshock treatment with thiamylal, 
after which she improved immediately, to reac! 


to be hosy 


1 a satisfactory hospital adjustment. She continues 
italized and to receive shock treatments as required to counteract recurring depression, 
ilthough the roentgenological report reveals that no further damage has been inflicted upon the 
vertebral bodies, ce spite the existence of ostec porosts 


ASI Mrs. F. H., aged 27, was readmitted to the Ypsilanti State Hospital on June 13, 


after a previous hospitalization in 1946 for schizophrenia, mixed type. During the first 


ospitalization she had received a course of 13 electroshock 


treatments. On readmission she 
required confinement in 


a seclusion room and was delusional, hallucinated, and completely out of 
contact with reality. She received a course of seven electroshock treatments with thiamylal, with 


rapid improvement, and left the hospital on trial visit, five weeks after admission. She was placed 


n convalescent status after eight weeks, having attained a good emotional and social recovery. 
Cast 4.—Mrs. P. S., aged 47, was readmitted to the Ypsilanti State Hospital on July 10, 1951 
The first hospitalization, in 1938, was of 10 months’ duration, at which time the diagnosis was 


psychoneurosis, anxiety type. Cn the present admission, the patient was extremely hyperactive, 


delusional, and hallucinated, and the diagnosis was schizophrenia, mixed type. Phys 
cal examination showed slight cardiac 


denudative 


enlargement, and an electrocardiogram was indicative of 
moderate to severe myocardial damage. Because of the rather desperate mental status, the 
atient was placed on electroshock therapy with thiamylal. She is still under this treatment at the 
time of writing and has received eight electroshock treatments with thiamylal, with no ill effects 
Her mental status is improving 

sé 5.—Mrs. A. L., aged 29, was admitted to the Ypsilanti State Hospital on Aug. 29, 1950, 
vith a diagnosis of schizophrenia occurring in the postpartum period. She received a course ot 


20 electroshock treatments, with improvement, although she was extremely fearful and anxious 


regarding each treatment. She left the hospital after six months, only to return two months later 


anxious state and with paranoid ideas 


a tense 


Another course of 20 electroshocks brought 


followed by another period of depression. A third course 
shock treatments was decided upon; 


me improvement, only to be 


but when the patient arrived in the shock room, 
he was vomiting, complaming of pain in the 


right lower quadrant, and simulating an acute 
appendiceal attack. For fear of 


a physical illness, rather than of emotional disturbance, we gave 
ne treatment tha although physical examination an hour later revealed complete recovery 
from symptoms. On the next treatment day, the patient was told that she would receive “a shot 


which she accepted without anxiety. Under this guise 


vith thiamylal was administered, with notable 


the arm,’ .a course of 10 electroshocks 


improvement. The patient enjoyed the sensation 


produced by the thiamylal and reacted to the drug with excitement, smiling, deep breathing, and 
1 is remarks to the therapist 


COMMENT 


In this study, none of the patients receiving electroshock with thiamylal showed 
any untoward reactions. The possible inherent dangers of standard electroshock 
however, were impressively demonstrated by one patient, who showed a 
rise in blood pressure from 148/90, before treatment, to 244/96, after treatment. 


therapy 


The significantly lower rise in blood pressure with the thiamylal technique would 
appear to represent an additional safety factor. 


lhe fact that the patients convulsed 
for a significantly shorter period with the thiamylal technique would also suggest 


\ 
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that the brain is subjected to a shorter period of anoxia. This would tend to 
disprove the claims of adherents of the theory that the effectiveness of electroshock 
is dependent upon anoxia. The significantly lower elevation of blood pressure with 
the thiamylal technique and the significantly lower increase in pulse rate, together 
with the shorter duration of the seizure, are the basis for the belief that thiamylal 
is somewhat safer for patients whose cardiovascular status is questionable. The 
lessened anxiety in patients who are inclined to be fearful would also be con- 
tributory. Some of the fearful patients were at first completely unaware that they 
had even received electroshock after losing consciousness with thiamylal. Even 
tually, however, they all discovered the truth and did not experience a return of 
the anxiety. 

Follow-up study and the number of cases are inadequate to permit a statement 
as to whether or not this mode of treatment gives better psychiatric results. How- 
ever, several patients have appeared to progress more satisfactorily, and one 
chronically ill person (Case 1), who continued to have electroshock treatments as 
required, held her improved status better and longer when shock was administered 
with thiamylal. In other cases in which the anxiety factor was remarkable, treat- 
ment was definitely easier to administer. Because several of the patients experienced 
a pleasant sensation while receiving the thiamylal and spread the word to other 
patients, it was necessary to increase the number of those receiving thiamylal. 
Patient 5 appeared to experience an orgasm while receiving thiamylal. Several 
other patients possibly had a similar experience. The thought that such a reaction 
is desirable in some cases is entertained. 

The minimization of muscular activity with thiamylal is a method by which 
ordinary electroshock can be made to simulate nonconvulsive electroshock. This 
and the shortened duration of seizures, appear to be the factors which make the 
thiamylal technique safer for patients who have bony lesions or fractures. This is 
pointed out in Case 1, in which the results were satisfactory when thiamylal was 
administered, yet most unfortunate when the drug was omitted. This case points 
out the danger of convulsive therapy in a patient with a Smith-Petersen nail, 
despite satisfactory roentgenological report. 


SUM MARY 

The intravenous use of thiamylal (surital*) sodium immediately preceding the 
administration of electroconvulsive therapy 1s reported. 

This technique appears to abolish muscular activity, or so to minimize it that 
the treatment may safely be administered to patients who have fractures or other 
bony lesions, which ordinarily contraindicate electroshock therapy. 


The rise in blood pressure and in pulse rate following treatment is significantly 


less and is the basis for the belief that this technique is safer for patients with a 
questionable cardiovascular state. 

\nxiety of those patients who were fearful of electroshock treatment was 
reduced. 
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BLOOD GLUTATHIONE, LACTIC ACID, AND PYRUVIC ACID 
RELATIONSHIPS IN SCHIZOPHRENIA 


O. D. EASTERDAY, MS. 
R. M. FEATHERSTONE, Ph.D 
J. S. GOTTLIEB, M.D. 
M. L. NUSSER, B.A. 
AND 


R. V. HOGG, Ph.D. 
CITY 


OSKINS' and Looney * have suggested that patients with schizophrenia may 
H have dysfunction of some oxidative mechanism. An inverse relationship 
between the lactic acid and the glutathione content of the blood was noted after 
exercise in patients with schizophrenia but not in normal controls." It was 
postulated that glutathione is one of the catalysts upon which the removal of lactic 
cid 1s dependent, and that in schizophrenia a disturbance of some other oxidative 
mechanism places a greater burden on the glutathione mechanism, with the inverse 
relationship resulting 

In this laboratory we have been interested in studying the effects of amobarbital 
(amytal”) sodium on various patient groups. It has been noted that patients with 
schizophrenia fail to respond to this drug clinically as do patients with manic 


depressive psvchosis, depressive type.’ Preparatory to the use of amobarbital as 
of psychopharmacologic studies of schizophrenia and 


ed in pat a grant from the Central Scientific Fund, the State 
of Medic 
Departments of Pharmacology and Psychiatry, State University of Iowa College 
ind the Department of Mathematics, State University of Lowa 
data are taken in part from a thesis submitted in partial fulfilment of the require 


the degree of Master « cience, in the Department of Pharmacology and _ the 


Oxygen Consumption (“Basal Metabolic Rate’) in Schizophrenia, 
hiat. 28:1346-13604, 1932; Oxygen Metabolism in Schizophrenia, ibid 
Biology of Schizophrenia, New York, W. W. Norton & Company, 


Looney ] M Changes in Lact Kc id, pH and Giases Produced in the Blood ot 
ind Schizophrenic Subjects by Exercise, Am 5. We. Se. 198 :57-66, 1939. (hb) Looney, 
d Freeman, H Oxygen and Carbon Dioxide Contents of Arterial and Venous Blood 
ophrenic Patients, Arch. Neurol. & Psychiat. 39:276-283, 1938 


Gottlieb, J. S.. and Psychopharmacologic Study of Schizophrenia and 


Depressions, Arch. Neurol hic §1:2/0)-263, 1944. Gottlieb, J. S.: Krouse, H., and 


lreidinger, *sychopharmacologic Study of Schizophrenia and Depressions: II. Com- 


d Amphetamine Sulfate, ibid. 54:372-377, 1945 
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a stress to be placed on patients during a study of their oxidative mechanisms, a 


review of the experiments done by Looney ** seemed indicated, since there had been 


several new developments in the techniques used. Stotz and Bessey * have shown 
the need for studying both lactic acid and pyruvic acid levels of the blood for a 
better understanding of the state of oxidative mechanisms in the body. It was 
possible in our laboratory to couple such measurements with measurements of the 
exact amount of work done through the use of an ergometer. This paper presents 
a statistical evaluation and comparison of the changes that occurred in the blood 
values of reduced glutathione, lactic acid, and pyruvic acid with measured exercise 
in 10 normal control subjects, 10 patients with schizophrenia, and 10 “other” 


patients with either manic-depressive psychosis, depressive type, or psychoneurosis. 


METHOD 


The experimental subjects were a highly selected population. The hospitalized subjects were 
patients with typical illnesses who had not received any type of therapy prior to this investiga 
tion. They were cooperative and in good physical health. They were subjected to the experi 
mental procedure within a few days after being admitted to the Iowa Psychopathic Hospital. 
The “normal control” subjects were student nurses, medical students, and hospital personnel 

Each subject was given a practice exercise period on the bicycle-ergometer ® the day before 
the experimental exercise period. All subjects, including the normal controls, were hospitalized 
the night before the exercise, and they remained in bed until their transport by hospital cart 
to the exercise room. Food was not permitted until after all the blood samples had been drawn 

Approximately 8 ml. of venous blood was drawn from the subject's arm; of this amount, 
3 ml. was added to 12 ml. of chilled sulfosalicylic acid ® and 4 ml. was added to 16 ml. of 
chilled trichloroacetic acid.*? Duplicate determinations were made from the appropriate dilutions 
for reduced glutathione by the method of Schroeder and Woodward,* for pyruvic acid by the 
method of Friedemann and Haugen,* and for lactic acid by the method of Barker and Summer 
son.” Since Dohan and Woodward! have indicated an inability to detect oxidized glutathione 
in blood, no attempt was made to measure it 

The work output was measured accurately with a bicycle-ergometet Approximately 1,250 
kilogram-meters per minute of work were done. At the completion of the one-minute exercise 


period the subject was returned to the cart and remained in a quiet state while samples of blood 


4. Stotz, E., and Bessey, O. A Blood Lactate-Pyruvate Relation and Its Use in Experi- 
mental Thiamine Deficiency in Pigeons, J. Biol. Chem. 143:625-631, 1942 

5. Tuttle, W. W., and Wendler, A. J.: Construction, Calibration, and Use of an Alternating 
Current Electrodynamic Brake Bicycle Ergometer, J. Lab. & Clin. Med. 30:173-183, 1945 

6. Schroeder, E. F., and Woodward, G. EF \ Titrimetric Modification of the Glyoxalase 
Method for the Estimation of Reduced Glutathione, J. Biol. Chem. 129:283-294, 1939 

7. Friedemann, T. E., and Haugen, G. E Pyruvic Acid: (a) I. Collection of Blood for 
the Determination of Pyruvic and Lactic Acids, J.' Biol. Chem. 144:67-77, 1942; (b) II. 
Determination of Keto Acids in Blood and Urine, ibid. 147:415-442, 1943 

8. (a) Friedemann and Haugen.*® (>) Friedemann, T. E.; Haugen, G. F., and Kmieciak, 
c. 4 Pyruvic Acid: III. Level of Pyruvic and Lactic Acids, and the Lactic-Pyruvic Ratio, 
in the Blood of Human Subjects; Effect of Food, Light Muscular Activity, and Anoxia at 
High Altitude, J. Biol. Chem. 157:673-689, 1945 

9. Barker, S. B., and Summerson, W. H.: Colorimetric Determination of Lactic Acid in 
Biological Material, J. Biol. Chem. 188:535-554, 1941 

10. Dohan, J. S., and Woodward, G. E.: Electrolytic Reduction and Determination of 
Oxidized Glutathione, J. Biol. Chem. 129:393-403, 1939 
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ind 60 minutes after exercise. Control blood was obtained imme 

exercise. A total of 1,200 observations were made on the 30 subjects. The null 
vas tested by the method of analysis of variance to determine the existence of 
differences between sexes, among groups, and between groups. Since it was desirable, 
ly difficult, to keep the amount of work performed exactly constant for all subjects, 


of variations in work was tested by the method of analysis of covariance 


DATA AND COMMENT 


Fable 1 contains a summary of data obtained on the subjects, exclusive of the 
values for reduced glutathione, lactic acid, and pyruvic acid. Table 2 includes the 
mean estimate '* values for these substances, which are in essential agreement with 
the values reported in the literature for glutathione,'’ lactic acid,’* and pyruvic 
AC id 


()ften, curves or other pictorial schemes are of great aid in the visualization of 


differences among data, but it must be kept in mind that such curves are drawn 


from observed values. Unless the differences are such that it seems almost impos- 
sible for these curves to reverse their positions if the experiment were to be 
performed several times, significant differences cannot be claimed without resorting 
to some statistical technique. The analysis of variance '* is a method which satis- 
factorily compares the measure of experimental error with the various observed 
ditterences. Since such factors as height, weight, age, and exact amount of work 
could not be controlled exactly, several correlation coefficients '* have been included 


so that the influence of these factors might be considered. 


ll. (a) Fisher, The Design of Experiments, London, Oliver & Boyd, Ltd., 1949, 
pp. 15-17. (>) Mather, K.: Statistical Analysis in Biology, New York, Interscience Publishers, 
Inc., 1947 5. (¢) Snedecor, G. W Statistical Methods Applied to Experiments in Agri 
culture and Biology, Ed. 4, Ames, lowa, Iowa State College Press, 1948, pp. 43-46 

12. Mather,''® p. 69. Snedecor,!'* pp. 214-317 

108-113 
'p. 10. (bh) “Estimate” is used in the sense that it is a statistic of the popu 
or that it is an estimated value which is the closest approximation to the true 
he natural condition 
eder and Woodward." Ljungberg, E The Glutathione Content of the Blood in 
ua, Acta psychiat. et neurol. 11:369-378, 1937 

n, M. E.; Consolazio, F., and Johnson, R. E.: Blood Lactate Response During 

in Neurocirculatory Asthenia, Anxiety Neurosis, or Effort Syndrome, J 

39-342, 1947. (hb) Wortis, J.; Bowman, K. M., and Goldfarb, W.: Human 
Normal Values and Values in Certain Clinical States, Am. J. Psychiat 

Horwitt, M. K.; Hills, O. W., and Kriesler, O.: Lactic and Pyruvic 

\tter Glucose and Exercise in Diabetes Mellitus, ibid. 156:92-99, 1949 

R. M.; Carter, H. R., and Gottlieb, J. S Psychopharmacologic Study of 
Depressions, Arch. Neurol. & Psychiat. 58:180-183, 1947. (¢) Gottfried, 

H. H Blood Chemistry of Schizophrenic Patients Before, During and 
Therapy, ibid. 62:809-817, 1949. (f) Looney.2* Friedemann and Haugen.*# 

and Kmieciak.*? 
Haugen.“* Friedemann, Haugen, and Kmieciak.s® Horwitt, Hills, and 
Carter, and Gottlieb.'%4 
Snedecor,''© pp. 214-317 
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f Data 


Work 
Patient Weight Performed 
No > re Lt Hei Kg.-M. Min 


Normal Su 


Means 


Means for normal subjects 3 138.4 


Schizophrenic ents 


Means 


Means 


Means for sehizophrenies 


Other Patients 


Means 


Means for other patients 


Psychoneurosis 
Psychoneurosis 


Manic-depressive 
psychosis 


Manie-dlepressive 
psychosis 


Manic-depressive 
psychosis 


Psychoneurosis 
Psychoneurosis 
Psychoneurosis 
Psychoneurosis 


Manic-depressive 
psychosis 


\ \ 
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Taste 1.—Summary on Patients 
jects 
110 64.00 1,070 
140 67.50 1,232 
) 110 61.75 1,25 
lo 130 65.50 1.274 
ald 1? 62.00 1,238 
Means 1294 64.15 1214 
19 M 17 70.00 
M 165 68.00 120” 
M 133 63.00 1.310 
7 M 4 128 69.75 
29 M 4 17 72.00 1,262 
68.55 1,283.6 
Bo 1,248.8 
33 116 63.2% 
6 F 4 116 66.00 1,097 
F 1} 64.50 1,037 
4 106 64.00 1,254 
ll 63.05 1,030.4 
7 M ” 174 71.00 1,262 
9 M 3 16 71.00 1,250 
1 M 4 140 68.00 1,130 
8 M 22 132 72.50 1,226 
4 M ) 145 71.00 1,274 
150.6 70.70 1,228.4 
28 131.3 66.88 1,129.4 
8 I 129 62.00 1.064 
Is F l a) 62.75 1,125 
Means 123 64.70 1,162 
12 12% 66.25 195, 
1) M 69.00 1.310 
M 4 151 69.75 1,20) 
M 144 69.0) 1,208 
31 151.2 68.20 1289.4 
28 137.1 66.45 1,229.3 


the significant differences for the various analytical situations 
Significant differences existed among the time periods, within subgroups (indi- 


al variation within a sex group), and between sexes (greater for females than 


Schizophrenics 


Reduced Glautathior 


Reduced 

(iluta 

thione 

GSH r \ GSH PA GSH 
XXX XXX 
XXX XXX 


for males) for lactic and pyruvic acid levels of the blood. It is noteworthy that for 


these same blood metabolites the levels for the normal group were significantly lower 


than those for the schizophrenic group, but only in the case of pyruvic acid were 


the normal controls significantly lower than those for the “other” 
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group. From analyses it appears that the schizophrenic group and the “other” 
group responded in a similar manner toward exercise with regard to the levels of 
these blood constituents. No significant differences among sources of variance for 


reduced glutathione were noted except within subgroups. 


50.0 A=NORMAL 
B=OTHERS 
0 C= SCHIZOPHRENIA 


Excess, Mg Cc 


MINUTES 


fate of removal of lactic acids Normal subjects: Le 
schizophrenic patients: LL: 10!" 016- others: Le 11.80 t where 10 = ¢ = 60. Stand- 
ard deviations for a and terms, respectively, for the three groups were +0.114; 0.005; 
+0.008, +0001; 0.075, +0.002 
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of removal of pyruvic acid (PA=8*bt), Value for normal subjects = 2.347 

0.037t; for schizophrenic subjects, 3.158—0.041t; for others, 3.445—0.046t, where 10 = t = 600 

Standard deviations for a and / terms, respectively, for the three groups were £0.149, +0,002; 
+() 254, +0.003 +1). 309, 0.003 


Since exponential curves were suggested by Looney," the present plot of 


lactic acid versus time periods was included in similar fashion in Chart 1. Straight 
lines are fitted to the decline of the pyruvic acid values (Chart 2), since the 
observed data seem to suggest this type of curve. A statistical consideration of 
these data indicates that females formed greater amounts of lactic acid and pyruvic 


acid after exercise than did males. While patients with schizophrenia formed 
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greater amounts of these acids than did the normal controls, it is noteworthy that 
these acids were formed by members of the “other” group in an intermediary 
fashion, with a tendency for the curves to shift toward those for the schizophrenic 
group. [The curves and equations represented for lactic acid are in essential agree- 
ment with those of Looney 

Covariance analyses indicated that slight variations in work performed did not 
alter the significant differences noted when raw data were used. 

Kriedemann and Barborka and Iriedemann *' suggested that the ratio of 
lactic acid to pyruvic acid in the blood be used as a measure of oxidative conditions 
in tissues. The lactic acid-pyruvic acid, lactic acid-reduced glutathione, pyruvic 
acid-reduced glutathione, and (lactic acid-pyruvic acid )-reduced glutathione ratios 
were calculated from the raw data and analyzed by the same statistical methods as 
had been used previously. The significant variations among these ratios are also 
listed in Table 3. From inspection of Table 2, it can be seen that as the lactic-acid 
and pyruvic-acid estimates vary with time there will be a similar variance in the 
ratio, indicating that neither metabolite is accumulating at the expense of the 
other. Had the lactic acid-pyruvie acid ratio not followed the same pattern as either 
of the two metabolites when observed independently, the suggestion might be made 
that a dysfunction existed in the transformation of one compound into the other. 
Such does not seem to have been the case in these experiments. 

\n analysis of the ratios involving reduced glutathione indicated that the 
difference due to sex remained, but, for the most part, an increase in the magnitude 
of the error term resulted in a removal of the degree of variance. In the relation 

hip reported by Looney,** there was found among patients with schizophrenia, but 
ot among normal controls, changes in lactic acid accompanied by changes in 
glutathione of an inverse nature. It was suggested that an oxidative-mechanism 
dysfunction occurs in schizophrenia in which removal of lactic acid from the blood 
stream is dependent upon glutathione as a catalyst, and, further, that this depend 
ence results in an inverse relation of lactic acid to glutathione in these patients 
y stress. The experiments reported in the present study do not support 
this thesis 

Since several factors could not easily be controlled, a number of correlation 
coefficients (Tables 4 and 5) were determined in an attempt to consider the 
influence of these factors. AIL possible combinations of time periods, height, weight, 
ive, surface area’ exact amount of work done, and lactic acid, pyruvic acid, and 
reduced glutathione levels were studied. Only those correlation coefficients which 
ire of major importance have been included in Tables 4+ and 5 

lable 4 indicates the general physiological relationships among the variables 


r the total group of subjects 


20. Kriedemann, T. | ind Barborka, C. J Significance of the Ratio of Lactic to Pyruvic 
\cid in the Blood After Exercise, |. Biol. Chem. 141:993-994, 1941 
21. Friedemann, T. | Ketosis in Primates: II. Ratio of §8-Hydroxybutyric Acid to 
\cid in the Blood and Urine, J. Biol. Chem. 142:635-648, 1942 
22. Math ' 160-165. Brownlee, K. A Industrial Experimentation, Fd. 2, Brooklyn, 
Pul Co., Inc., 1947, p. 154 


3. Kleine . 2 Human Biochemistry, St ouis, ©. V. Mosby Company, 1948, p. 492 
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In Table 5 one may note that for the group of patients with schizophrenia signiti- 
cant correlation coefficients indicated that both lactic and pyruvic acid production 


during exercise were inversely 
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lhis finding contrasts strongly with similar correlation coefficients for the normal 


controls, for whom the only comparable significant relationship was between lactic 


acid production and height 


The comparable correlation coefficients for the “other” 


patients place them between the patients with schizophrenia and the normal controls. 


\ 
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Paste orrelation f Coefficients * Inclusive f the Data Among the Three 
Groups of Subjects 
Comparisor 
GSH + vs. surface area 0.377 x 
LA t vs. PA + 0.721 XXX 
LA vs. height 3 Xx 
LA vs. weight O.D87 XXX 
LA vs. surface area O.619 XXX 
LA vs. work 0.364 x 
PA vs. height 0.517 Xx 
PA vs 0.489 xx 
PA 0.539 xXx 
PA O.485 XX 
Height =. 7 + 0.724 XXX 
Height vs. surface area + O.RTS XXX 
Height vs. work L 0.476 Kx 
+ 0.487 xx 
+ 0.518 Xx 
0.1% level 
| 
LA vs. PA + 0.724 x 
LA vs. PA = + 0.780 xx 
LA vs. s 0.6% 
LA vs. O777 XX 
LA vs. surface area O.577 
LA vs. hei¢ht (normals 0.722 x 
LA vs. height (schizophrenics 0.665 x 
LA vs. height (others 0.720 x 
LA vs. weieht (normals 0.539 
LA vs. weivht (schizophrenies 0.78 Xx 
LA vs. wei¢eht (others O495 
PA vs. surface area (normals 0.124 
PA vs. 8 we area ( 0.724 x 
PA vs. heieht (normals 0 900 
PA vs. height (schizophrenies O.787 Xx 
PA vs. heicht (others (.77¢ XX 
PA vs. weight normals 0.051 
PA vs. weight (schii 0.685 x 
PA vs. weight (others OOM x 
Surface area vs. work L 
Surtace area vs. wo 0.57 
Surtace area s. we + O.725 x 
Height vs. weicht XX 
Height vs. weight + 0.770 xX 
Height vs. weight (others ‘ l x 
indicates significant at level; Xx, signif”! at | level; Xxx, significant at 0.1 
\ 


Che latter group under exercise had a significant inverse relation of pyruvic acid 
production to height, weight, and surface area, as did the patients with schizophrenia 
However, the only significant relation of lactic acid production was to height, not 


~ 


to weight or surface area, as it was for the normal subjects. 


lhe significant intragroup correlation coefficients for the patients with schizo 
phrenia suggest the operation of a uniform biological mechanism within this group 
In contrast, the low corresponding correlation coefficients for the normal subjects 
suggest either variability in the mechanism from subject to subject or the operation 
of more than one mechanism 

lhe significant increase in lactic acid production under exercise in patients with 
schizophrenia as compared with that in the normal controls suggests that glycolysis 
per se, the reduction of glucose to lactic acid, is an efficient mechanism in the 
patients with schizophrenia. The need for greater lactic acid production, however, 
in the same work output in these patients suggests a disturbance in the mechanism 
i the biological transformation of chemical into mechanical energy, rather than in 
the mechanism of production of lactic acid itself. 

lhe lactic and pyruvic acid relations, which were similar in the schizophrenic 
patients and the normal controls, indicate that oxygen utilization, at least for this 
part of the carbohydrate oxidation-reduction system, was normal for the patients. 

The implication that there functions in schizophrenia a uniform biological 
mechanism which may be concerned with the transformation of chemical into 
mechanical energy does not include any implication as to its importance in the 
disease process. The hypothesis does suggest, however, that further studies should 


he oriented toward problems of phosphorus metabolism in schizophrenia. 


SUMMARY 


\ statistical evaluation and comparison of the changes that occurred in the 
blood values of lactic acid, pyruvic acid, and reduced glutathione with measured 
exercise among 10 patients with schizophrenia, 10 normal control subjects, and 10 
“other” patients with psvchoneurosis or manic-depressive psychosis, depressive type, 
are presented 

1. Laetic and pyruvic acid values following exercise were found to be signifi 
cantly greater for females than for males 

2. Lactic acid values following exercise were significantly lower for normal 
subjects than for patients with schizophrenia, but not significantly lower than for 
patients with either manic-depressive psychosis, depressive type, or psychoneurosis. 

3. Pyruvie acid values following exercise were significantly lower for normal 
subjects than for patients with schizophrenia or those with manic-depressive 
psychosis, depressive type, or psychoneurosis 

+. The lactic and pyruvic acid values following exercise were not significantly 
ditferent for the schizophrenic group and the “other” group (composed of patients 
with manic-depressive psychosis, depressive type, or psychoneurosis ). 

5. There were no significant relationships of reduced glutathione among groups 

t normal subjects, patients with schizophrenia, and patients with “other” disorders. 

6. No inverse relationship between reduced glutathione and lactic acid for 


patients with schizophrenia, as noted by Looney,*" was found in this study. 


\ 

| 
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Correiation coefficients were determined in assaying the influence of several 


factors not easily controlled, such as height, weight, and exact amount of work done. 


Correlation coefficients were determined in all possible combinations of the 
variables within each patient group. In general, there was a high incidence of 
significant correlation among these variables for the group of patients with schizo- 
phrenia, in contrast to a corresponding low 


incidence for the group of normal 
subjects and an intermediate incidence for the “other” group. 


\cetone-dry yeast was the gift of Dr. G. E. Woodward, the 


Biochemical Research Founda- 
tion, Franklin Institute, Newark, Del.; pyruvic ld 


acid aldehyde, the gift of Dr. R. W. Eddy, Fine 
Chemicals Division, Carbide and Carbon Chemicals Corporation, New York 
free baker’s yeast, the gift of Dr. F. J. Rudert, Director of Research and Development, Red 
Star Yeast & Products Company, Milwaukee. Dr. Woodward made helpful suggestions con- 


cerning the glutathione determinations 


, and fresh starch- 
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Hie ROLE of vasomotor nerve fibers in the regulation ot the caliber of intra- 

cranial arteries remains an important clinical and experimental problem. 
Numerous clinical reports have attested to the benefits of cervical sympathectomy 
by surgical or chemical means in the treatment of demonstrable or presumed cerebral 
circulatory disorders.’ Yet quantitative methods have frequently, but not invariably, 
failed to demonstrate an alteration of the total cerebral blood flow following stimula- 
tion of the cervical sympathetic trunk or block of the stellate ganglion. It is generally 
recognized, however, that such results do not invalidate anatomic and physiologic 
evidence * of a vasomotor innervation of certain pial and intracerebral arteries. 
This work was aided by a grant from the Life Insurance Medical Research Fund 


From the Division of Neurological Surgery, The Johns Hopkins University School of 


l 1) Leriche, R., and Fontaine, R De Vinfiltration stellaire dans les embolies cérébrales, 
ulaires postopératoires de lencéphale et chez les hémiplégiques, Rev. chir., 
Paris 74:755-758, 193¢ Mackey, W. A., and Scott, L. D. W Treatment of Apoplexy by 
Infiltration of Stellate Ganglion with Novocain, Brit. M. J. 2:1-4, 1938. (c) Volpitto, P. P., and 
iste f I] glion Block in Cerebral Vascular Occlusions, Anesthesiology 
4:403-408, 1943 1) Risteen, W. A., and Volpitto, P. P Role of Stellate Ganglion Block in 
Certain Neurologic Disorders, South. M. J. 39:431-435, 194¢ (¢) Gilbert, N. C., and deTakats, 
G Emergency Treatment of Apoplexy, |. A. M. A. 186:659-665, 1948. (f) Naffziger, H. C 
d Adams, |. I Role of Stellate Block in Various Intracranial Pathologic States, Arch. Surg. 


61: 286-293, 1950. Voris, H. ¢ Complicatior 


Ligation of the Internal Carotid Artery, 
}. Neurosurg. 8:119-131, 1951 (h) Dunsmore, R.; Scoville, W. B., and Whitcomb, B. B 

Complications of Angiography, ibid. 8:110-118, 1951. (7) Wilson, G.; Rupps, C.; Riggs, H., 
cing the Development of Cerebral Vascular Accidents: I 
Role of Cardiocirculatory Insufficiency, |. A. M. A. 145:1227-1229, 1951 


Naffziger and Adams.'£ Dumke, P. R., and Schmidt, C. F Quantitative Measurements 


f Cerebral Blood Flow in the Macacque (s Monkey, Am. J. Physiol. 138:421-431, 1943. 
Harmel, M. H.; Hatkenschiel, J. H.; Austin, G. M.; Compton, C. W., and Kety, S. S.: Effect 
; tellate Ganglion Block on the Cerebral Circulation in Normotensive and Hyperten- 

ve Patients, J. Clin. Invest. 28:415-418, 1949 
3. (a) Forbes, H. S.. and Wolff, H. G.: Cerebral Circulatior The Vasomotor Control 
ot Cerebral Vessels, Arch. Neurol. & Psychiat. 19:1057-1086, 1928. (b) Clark, S. 1 Inner- 
! | 1 tl 1 Vessels Within the Central Nervous System, 


}. Comp. Neurol. 60:21-31, 1934 Penfield, W Intracerebral Vascular Nerves, Arch. 


Neurol. & Psychiat. 27: 30-44, 1932 1) Stohr, P., Ir Nerves of the Blood Vessels, Heart, 
Meninges, Digestive Tract and Urinary Bladder. in Penfield. W Cytology and Cellular 
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Reapportionment of cerebral blood flow might conceivably occur as the result of 
stimulation of the cervical sympathetic trunk or stellate-ganglion block without a 
concomitant, detectable alteration in the total blood flow. This investigation was 


designed to study the hypothesis by means of carotid angiography. 


METHODS 


Five cats were d with Chondodendron tomentosum extract, purified (intocostrin® ), 


and three were a! by intravenous injection of pentobarbital sodium. In either case 
artificial respiration was employed, except in one experiment Continuous blood-pressure 
recordings were made with the Sanborn electromanometer Phorotrast ® (10% colloidal sus- 


pension of thorium dioxide) was delivered to the common carotid artery by a compressed ait 


having a reducing valve, so that the injection pressure was controllable and reproducible. 


system 
Pressures of 600 to 750 mm. Hg were required to fill the circle of Willis and the basilar and 
vertebral arteries against the usual blood pressures encountered in these experiments.* 

Control arteriograms, usually three, were made prior to stimulation of the cervical sympathetic 


trunk with a thyratron type of stimulator capable of delivering stimuli of various trequencies 


and v s. Excitatory stimuli varied from 2 to 10 volts at a 60-cycle frequency and from 
3 to 5 volts at a 240-cycle frequency Ihe duration of stimulation was usually from 5 to 
300 seconds 


Measurement of many points along intracranial and extracranial arteries was made on 
enlarged prints ( 4) of x-ray films with a caliper graduated in tenths of a millimeter. Each 
point was measured separately three times, and the mean was calculated. The difference at a 
given point from one arteriogram to the next had to equal or exceed 2.776 times the standard 
error of the difference of the means before the change in caliber could be attributed to factors 
other than experimental error with a probability of 0.05. This will henceforth be termed the 


least significant difference (Isd), and results will be expressed in multiples of that figure 


RESULTS 

\ review of the cerebral circulation of the cat will aid in the understanding of 
the results of ‘these experiments. The vertebral and basilar arteries of the cat and of 
man are similar anatomically. The posterior communicating arteries in the cat are 
large. The anterior communicating artery is usually absent. The middle cerebral 
artery is much larger than the anterior cerebral artery. After embryonic life the 
cat’s internal carotid artery is a vestigial cord,” devoid of a lumen for more than a 
lew millimeters beyond its origin (Fig. 1). The main source of cerebral blood 


from the common carotid artery is by way of the external carotid artery, which 


Pathology of the Nervous System, New York, Paul B. Hoeber, Inc., 1932, Vol. 1. (¢) Chorobski, 


J., and Penfield, W Cerebral Vasodilator Nerves and Their Pathway from the Medulla 
Oblongata, with Observations on the Pial and Intracerebral Vascular Plexus, Arch. Neurol 
& Psychiat. 28:1257-1289, 1932. (f) Schmidt, C. F Intrinsic Regulation of the Circulation 


in the Hypothalamus of the Cat, Am. J. Physiol. 110:137-152, 1934; (9) Intrinsic Regulation of 
the Circulation in the Parietal Cortex of the Cat, ibid. 114:572-585, 1936 

4. Injection pressures were varied from 120 to 750 mm. Hg in four experiments. Statistical 
analysis of 27 arteriograms indicated that the only significant change in the caliber of intracranial 
or extracranial arteries attributable to variations in the injection pressure occurred in the common 
carotid artery and the external maxillary artery. Not infrequently dilation was seen in those 
arteries just distal to the tip of the catheter when the injection pressure was 750 mm. Hg 

5. The statistical analysis of these data was made under the direction of Prof. William 
Cochran and Mr. Calvin Zippin, of the Department of Biostatistics, the Johns Hopkins University 
School of Hygiene 

6. Davis, D. D., and Story, H. E.: Carotid Circulation in the Domestic Cat, Zoological 
Series, Field Museum of Natural History, Chicago 28:1-47, 1943 
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continues as the internal maxillary artery to the pterygoid fossa. Here the artery 
divides into a great many thin-walled vessels, 0.2 to 0.3 mm. in diameter, to form 
the external rete. Several arteries which arise from the external rete course pos- 
teriorly and superiorly through the orbital fissure to the cavernous sinus, where they 
give origin to the internal rete and then unite to form a single large artery. This 
anastomotic artery enters the middle portion of the circle of Willis in much the 


same manner as does the internal carotid artery in man. It continues as the 


interior portion of the circle to give origin to the middle and anterior cerebral arter- 


ies Thus there exists a free communication between the extracranial and intra- 


Fig. 1 \rteriogram (retouched) of the cat, illustrating the circle of Willis and its communi- 
ition th the extracranial circulation he following abbreviations are used: 4.C., anterior 
erebral artery; 4./.( anterior inferior cerebellar artery; B, basilar artery; E.C., external 
irotid artet external rate; /./., internal maxillary artery ; /.C., middle cerebral artery ; 

erebral artery; /?./J.C., posterior inferior cerebellar artery, and S.C., superior 
hellar at 


cranial circulations in the cat which is intimately concerned with the results to be 
reported 


lhe cervical sympathetic trunk ipsilateral to the injected common carotid artery 


was stimulated 17 times; the contralateral one, 3 times, and the two trunks simul- 
taneously, twice—a total of 24 stimulations in eight cats. 


Neither stimulation nor 
section of one or both cervical sympathetic trunks was followed by a change in sys- 


temic blood pressure of a notable degree or duration. Nevertheless, an alteration in 


_ 
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arterial flow through the circle of Willis was produced upon stimulation of one 
cervical sympathetic trunk in one-half of these experiments. This change consisted 
of the dilation of part of the circle of Willis and certain of its branches. The dilation 
was most apparent in the anterior portion of the circle of Willis contralateral to the 
stimulation, where in one case the caliber of the vessel increased more than 50% 
(4.5 & Isd). The contralateral middle cerebral and anterior cerebral arteries 
dilated to a less degree. The moderate distention of the posterior communicating 
arteries, being approximately equal on the two sides, was still less noticeable. The 
basilar artery only once dilated measurably. 

The change in size of basal intracranial arteries was least evident cephalad to 
the entrance of the anastomotic artery on the side of sympathetic stimulation. Usually 
slight dilation was seen in the most proximal portion of the anterior part of the 
circle of Willis on the side of stimulation ; the middle cerebral and anterior cerebral 
arteries arising from it remained unchanged. In only 2 of 24 experiments in which 
the cervical sympathetic trunk was stimulated did a measurable constriction occur 
in the anterior portion of the circle of Willis on the side stimulated. 


5 10 15 20 25 30 35 
MINUTES 
Fig. 2 (Cat 39).—Blood pressure (heavy lines) and times at which the arteriograms illustrated 


in Figure 3 were made. The solid bars on the pressure tracing indicate the period of stimulation 
of the right cervical sympathetic trunk. Ten-second intervals are indicated on the bars; five- 
minute intervals, on the base line 


These changes in the caliber of basal intracranial arteries were not the only 
indication that stimulation of a cervical sympathetic trunk in the cat resulted in an 
alteration of the cranial circulation. In some experiments, in control angiograms, 
the density of thorotrast®* in the cerebral hemisphere ipsilateral to the carotid artery 
injected was much greater than that of the other hemisphere. If the sympathetic 
trunk on the side of the injection was stimulated during or just before the angiogram 
was obtained, the contrast material was found to be equally distributed in the two 
hemispheres (Fig. 4+). These alterations in arterial caliber and in dispersion of 
the dye within the cerebral hemispheres persisted for as long as 10 minutes after the 
cessation of the stimulus. 


PROTOCOL OF CAT 
Technique—General anesthesia was obtained with the intravenous injection of 65 mg. of 
pentobarbital sodium. The trachea was catheterized. The right sympathetic trunk was dissected 
from the vagus nerve, and a loose tie was placed about the trunk. Brief stimulation of the 
sympathetic trunk resulted in prompt, maximal mydriasis. One cubic centimeter of heparin was 
given intravenously. The right common carotid and femoral arteries were catheterized with 
plastic tubing, to one end of which was inserted tightly a 17-gauge intravenous needle. The 
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frequency lhorotrast was injected under a pressure of 750 mm. Hg during the entire 
exposure. Each injection consisted of 4 to 4.5 cc. of thorotrast he numbering of arteriograms 
in the following protocol corresponds to that in Figures 2 and 3 

Control Arteriogram 1 (lead shield on atheter) Poor filling 

Control Arterio 

Control Arteriog 

Beginning stimulati« f ht sympathetic trunk mydriasis of right pupil 

Arteriogram 4 

Stimulation 

Arteriogram 

Beginning stimul right sympathetic trunk; mydriasis of right pupil 

Arteriogram ¢ 

Arteriogram 7 

Stimulat 

Arteriogram 

Arteriogran 


Arteriogran 
variatior the extracranial arteries on the side 


the control subsequent to stimulation except tor 


Fig. 4 (Cat 39).—Enlargements of Arteriograms 3 and 6 of Figure 3. The dilation of the 
anterior and middle cerebral arteries and the change in hemispheral dye concentration following 
unilateral stimulation of the cervical sympathetic trunk are evident 


lingual artery, which changed in the controls as it did after stimulation Alterations 


ther points along the external carotid and internal maxillary arteries were 10% or less 


only contralateral extracranial artery that could be measured, the internal maxillary, had 
significant ch its caliber 


No changes greater than the least significant difference were noted in the ipsilateral anterior 
portion of the circle | 1 oximal, middle, or distal part during taking of the control 
arteriograms After ati he cervical sympathetic trunk, the proximal portion of the 
ipsilateral anterior half « | dilated 0.6 mm. (1.7 « Isd) in Film 7; the middle part 
dilated 0.6 mm. in Fil x Isd), and the distal part did not 

The caliber of the a ior half of the circle on contralateral side did not vary significantly 


in the controls ilation the proximal portion of the contralateral anterior half of the circle 


began in Film 5, reaching 0.8 mm. (2.4 x Isd) in Film 6 and remaining essentially unchanged 


through Film 10. Variations in the middle portion of the anterior half of the circle at Film 4 
did not exceed the limits of the least significant difference. That portion was dilated in Film 5 
after cessation of the stimulus, and in Film 6 it was 1.4 mm. larger (4.5 x Isd) in diameter than 
before stimulation, remainin 


g dilated through Film 10. The distal portion of the contralateral 
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anterior half of the circle dilated in Film 4 (1.4 « Isd) and reached a dilation of 1.4 mm. (4 x Isd) 


Film 6. It remained dilated (2.3 « Isd) in Film 10, as compared with the controls 


Che ipsilateral middle cerebral artery had no significant change in caliber throughout the series 
f arteriograms. On the contralateral side, in Film 5 it dilated 0.4 mm., an amount barely 
greater than the least significant difference and remained so through Film 7, returning to the 
caliber in Film 10 The contralateral posterior communicating artery did not 
umount beyond the least significant difference rhe ipsilateral posterior communicating 
irtery was unchanged until Film 5, when it dilated 0.6 mm. (1.7 « Isd), to remain essentially 
this state through Film 10 

The basilar artery remained unchanged until the taking of Film 6, when it dilated 0.4 mm., 

in amount barely more than the least significant difference, but the dilation did not persist. 
Che cervical sympathetic trunk was sectioned bilaterally twice, ipsilaterally three times, and 
ntralaterally twice Intracranial arteries at the base of the brain did not dilate an amount 


beyond the least significant difference, and inequality in the caliber of arteries forming the 


lateral halves of the circle of Willis was not observed in any instance 


COMMENT 

Cerebral blood flow in the cat is altered qualitatively by unilateral electrical stim- 
ulation of a cervical sympathetic trunk. There results a shunting of blood to the 
cerebral hemisphere contralateral to the stimulation. The mechanism of this shunt 
may best be understood by considering the results of the present study in the light 
of previous investigations upon the cerebral circulation in the cat. 

In the cat unilateral stimulation of the cervical sympathetic trunk causes a 
marked constriction of ipsilateral extracranial arterioles.’ In this investigation the 
average vasoconstriction of the extracranial vessels due to stimulation of the cervi- 
cal sympathetic trunk was 10%, and the effect lasted less than two minutes after 
cessation of the excitation. The resultant intracranial shunting of extracranial 
blood is said to cause an increase in the intracranial blood flow.‘ 

\ shunting of extracranial blood to the intracranial circulation was evidenced 
in our experiments by the dilation of certain basal intracranial arteries subsequent 
to stimulation of the cervical sympathetic trunk. That certain arteries on the side 

stimulation (the anterior portion of the circle of Willis, together with its main 

‘anches, the anterior and middle cerebral arteries) do not dilate would seem to 

- evidence of increased tone of their walls due to the sympathetic excitation. This 

in keeping with the observation that in the cat stimulation of the cervical sym- 
pathetic trunk causes constriction of the pial and intracerebral arterioles of the 
anterior and middle cerebral arteries. This hypothesis would explain the redis- 
tribution of blood within the cerebral hemispheres which we have demonstrated in 
these experiments. 

The changes in cerebral blood flow resulting from stimulation of a cervical sym- 
pathetic trunk are slow in onset, progress after the end of the stimulation, and per- 
sist for minutes. Such vasomotor responses are considered characteristic of 
intracerebral arterioles in the cat.°¢* The present experiments indicate that these 
vasomotor characteristics are equally typical of the basal intracranial arteries. In 
contrast are the rapid onset and immediate cessation of response of extracranial 
arterioles when the cervical sympathetic trunk is electrically stimulated. 


Forbes and Schmidt.*t. 


8. Schmidt, C. F., and Hendrix, J. P \ction of Chemical Substances on Cerebral Blood- 
Vessels, A. Res. Nerv. & Ment Dis., Proc. 18:229-276, 1937 
9. Forbes and Wolff.28 Schmidt.*f 
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The slow onset and prolonged response of intracranial arteries to electrical 
stimulation of the cervical sympathetic trunk suggest the possibility that an intrin 
sic, multisynaptic vasoconstrictor mechanism is activated. Histologic studies in the 
monkey would favor this conclusion, for section of the cervical sympathetic trunk 
results in minimal evidence of degeneration of perivascular nerves on intracranial 


arterioles.*° On the other hand, the differences in the vasomotor responses of intra- 


cranial and extracranial arteries may simply be related to dissimilarities in their 
muscular walls and in the density of their innervation. 


SUMMARY 

By cerebral angiography the cerebral circulation in cats was studied before, dur- 
ing, and after either stimulation or section of a cervical sympathetic trunk. 

Evidence is presented suggesting an arterial shunt at the circle of Willis which 
is activated by unilateral stimulation of the cervical sympathetic trunk, inducing a 
redistribution of the cerebral blood, which tends to increase the irrigation of the 
cerebral hemisphere on the side opposite the excitation. 

The basis of this shunt would seem to be increased vasomotor tone in certain 
intracranial arteries ipsilateral to the sympathetic stimulation and diversion of 
extracranial blood to the intracranial vessels with consequent dilation of the less 
tonically innervated vessels of the side opposite the excitation. 
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VISUAL HALLUCINATIONS ASSOCIATED WITH TUMORS 
OF THE OCCIPITAL LOBE 


DWIGHT PARKINSON, M.D. 
C. WILBUR RUCKER, M.D. 
AND 
WINCHELL McK. CRAIG, M.D. 
ROCHESTER, MINN 


\MES CRAIG,' in 1836, is credited with the first recorded case of visual halluci- 
J nations with postmortem findings of a lesion of an occipital lobe. His patient 
complained of seeing figures on the left with eves open or closed over a 17-year 
period, At necropsy, a cavity, probably a thrombotic lesion, was found in the left 
occipital lobe (if the lesion was correctly recorded, the case was one of ipsilateral 


hallucinations ). 

Fifty years later Seguin * reported that hallucinations always appear in the 
hemianoptic held 

Since these reports, there has been much discussion in the literature, with no 
general agreement as to whether or not the occipital lobe can produce formed 


hallucinations,” whether the hallucinations have any lateralizing value,! whether other 
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cortical areas can produce visual hallucinations,’ and whether the degree of form 
taken on by the hallucinations depends on the area involved or on the innate ability 
of the patient for visual imagery.® 

The present series is taken from a study of 50 cases * of tumor limited entirely 
to the occipital lobe. Although many of the patients experienced signs and symp- 
toms referable to structures beyond the occipital lobe, these developed on the 
basis of pressure and edema, and not of direct involvement by tumor,* as proved at 
either necropsy or operation. 

In 12 of these 50 cases hallucinations were a symptom. In 11 of the 12 cases 
homonymous defects were demonstrated on the perimeter, and in the 12th there 
were field contractions of the so-called pressure type. The location of the halluci- 
nation was specified in eight cases, and in seven of these the phenomena occurred in 
the blind field (the eighth was the case of the pressure type of field contraction). One 
patient even located his zigzag lines and flickering lights in the lower quadrant, 
which perimetry proved to be his field defect. 

The hallucinations were variously described as dancing lights, rings and circles, 
purple and gold lights, flickering, etc. None would be classified as formed halluci- 
nations in the sense of having a recognizable, confining outline. 

There was no relation between tumor type and hallucination, the incidence of 
meningiomas and gliomas being approximately the same in this group as for the 
series as a whole. The rapidity of growth apparently was not a factor, the duration 
of symptoms for this group ranging from 15 years to 1 month. The incidence of 
increased intracranial pressure was high in this group, with choked disks in 10 of the 
12 cases, but no higher than for the entire series of 50 cases of tumor of an occipital 
lobe 

The age and sex were noncontributory. The correlation between type of halluci- 
nation and the patient's innate ability for visual imagery cannot be estimated from 
this study It would seem that from a random group of subjects ranging in 


occupation from school superintendents to farm laborers and having only one thing 
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in common—tumor of the occipital lobe—some one or other would have the ability 
of experiencing more interesting hallucinations than dancing lights. This eventually 
proved true. 

One of the patients, a horse trader with an eight-year history of symptoms, 
including three years of unformed hallucinations, finally began to have hallucinations 
of smell (burning rubber) and of a life-sized picture of a Civil War veteran always 
appearing from the right, the patient's hemianoptic side. It is significant that this 
particular patient, with a tumor limited to the occipital lobe, had hallucinations which 
remained of the unformed variety until late in his illness, when definite neurologic 
evidence of involvement of neighboring structures (that is, reflex changes) 
developed. This case could not be used as an indication that formed hallucinations 
may develop from disturbances of the occipital lobe. Rather, it is indicative that 
they do not. While the patient’s disturbance was confined to the occipital lobe his 
hallucinations were unformed; as neurologic evidence of neighboring cerebral dis 
turbance developed formed hallucinations also developed. The case would also 
argue against the supposition that the type of hallucination depends on the patient’s 
innate ability for visual imagery. This patient certainly had no increase of ability 
as impairment of the cerebrum increased. 

The question of site of origin of hallucinations in general, and of formed hal- 
lucinations in particular, is not answerable from this series. There was no pre- 
ponderance of any one location or of any one type of tumor in the group having 
hallucinations. Veritorcular meningiomas, deep ependymomas, and gliomas of the 


medial surface were all represented in the group in which hallucinations occurred 


There was no instance in which the hallucination could be proved to be projected 


outside the confines of a field defect when a field defect was present. 

This small series, admittedly of no statistical value, is compatible with the con- 
cept that from lesions limited strictly to the occipital lobe, hallucinations, when 
present, are usually of the unformed variety and are limited to the opposite field, 


usually to the area of a field defect 
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THE AUTONOMIC NERVOUS SYSTEM AND IMMUNITY 


S. LOUMOS, M.D. 
CHICAGO 


HE ROLE of the nervous system in the phenomenon of immunity and in the 
fgets of antibodies has been the subject of research by a number of workers 
in the past few decades. Unfortunately, the studies were incomplete and the experi- 
mental methods inadequate; the results were, therefore, inconclusive and contra- 
dictory. Spiess,’ in 1906, was the first to notice that the clinical course of acute 
inflammation was altered by the use of anesthetics. Lacqueur and Magnus * found 
that severe inflammation of the lungs, following phosgene poisoning in cats, could 
be diminished, or even entirely averted, by a preliminary sectioning of the vagus 
nerves in the neck. Moltkov, while engaged in clinical surgery, observed similar 
changes in the course of inflammatory conditions following nerve sectioning. On 
the other hand, Shimura,*® working in Lubarsch’s laboratory, found no difference in 
the course of inflammation in denervated tissues and concluded that the entire 
inflammatory process is independent of nervous control. 

Generally, most pathologists consider the process of inflammation a direct local 
reaction of the tissues to the irritating agent and regard the nervous element as 
unimportant. In an effort to study inflammation in denervated tissues, attempts 
have been made to observe the effects of extirpation of nerve ganglia and inter- 


ruption of sympathetic pathways, but without any clear results (Bruce*). Busch- 


makina and Pigalew,® in their experiments with rabbits, found that vagotomy 


creates conditions that hinder the generalization of inflammation. However, Went 


and Lissak questioned the influence of total sympathectomy on the progress of 


1. Spiess, G.: Die Bedeutung der Anasthesie in der Entzundungstherapie, Miinchen 
Wehnschr. 53:345-351, 1906 


med 
2. Lacqueur, E., and Magnus, R Uber Kampfgasvergiftungen: V. Experimentelle und 
theoretische Grundlagen zur Therapie der Phosgenerkrankung, Ztschr. ges. exper. Med. 13:200- 
290, 1921. 

3. Shimura, K.: Experimentelle Untersuchungen tiber die Ablagerung, Ausscheidung und 
Riickresorption des Hamoglobins im Organismus und dessen Beziehungen zur Eisenpigment 
ablagerung, Virchows Arch. path. Anat. 251:464-493, 1924 

4. Bruce, A. N.: Uber die Beziehung der sensiblen Nervenendigungen zum Entziindungs- 
vorgang, Arch. exper. Path. u. Pharmakol. 63:424-433, 1910. 

5. Buschmakina, M., and Pigalew, I.: Experimentelle Beitrage zur Frage des Mechanismus 
der direkten Affektionen der Oblongata bei diffuser Peritonitis, Ztschr. ges. exper. Med. 63:117- 
124, 1928 
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inflammation. Many investigators discovered peculiar properties of the blood serum 
and cerebrospinal fluid in psychotic patients. Toxic factors causing death in inocu- 
lated as bactericidal properties, have been reported in 
nonpurulent exudates from psychotic patients, but these findings have not been con- 


laboratory animals, as well 


firmed 


Moreover, in schizophrenia and in epilepsy, abnormally high values in 
complement have been noted \bnormal 


values of complement content, natural 


ielutinin and immune-hemolysin titers, and blood-platelet and total blood counts, 


is a peculiar reaction to intravenous injections of small amounts of histamine, 
heen reported in patients suffering from mental diseases 
Mever® found the reticuloendothelial system to be altered in schizophrenia, 
dementia paralytica, epilepsy, and manic-depressive psychosis. Isoagglutinin titers 
Suominen * in schizophrenic and in normal persons, but no sig 


ditference was discovered; Thomas 


and Hewitt > confirmed this finding. 
increased values of the complement content were found in 
chizophrenia and epilepsy Hieronymus ) 


he other hand, 


fomasino* noted a decrease in the 
f serum and an increase in the erythrocyte sedimentation rate 
schizophrenia, dementia paralytica, and feeblemindedness 


hetween the and 


mple ment content o 


1! 


However, the conflict 
their explanation is such that no definite conclusion can be 


nsiderable work has been done to determine the role of the autonomic nervous 
in the production of antibodies \ 


Belak and his associates 
repeated daily 


found that the 
i small dose of pilocarpine simultaneously with 
neous OF intravenous injection of paratyphoid B bacilli caused a marked rise 
titer in rabbits as compared with animals receiving atropine « 


distilled water 
isly with an injection of bacilli. Leites and Riabow 


administration of 


ubcut 


found a depression 
roevtic power of the cells of the mac rophage following the injection of a 
nount of epinephrine. Pinner 


injecting 


observed a depression in the titer of com 


itropine or epinephrine into guinea pigs, and an increased 


Nplement after stimulating the parasympathetic system with pilocarpine 
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Marmorston-Gottesman and Perla noticed that large amounts of epinephrine, 
injected repeatedly before and after the injection of heterologous erythrocytes in 
albino rats, contributed to a marked degree in the formation of hemolysin,  [llényi 


and Borzsak '* 


discovered an increase in the hemolysin titer after stimulating the 
parasympathetic system with pilocarpine. Paralysis of the parasympathetic system 
and stimulation of the sympathetic system by atropine or ephedrine lowered the 
hemolytic titer. (oreeczky and associates '° noted that an increase in the tonus of 
the parasympathetic system brought about by pilocarpine decreased the bactericidal 
activity of the serum in rabbits, six of which were previously inoculated with 
typhoid, four with cholera, and one with anthrax, and two with Staphylococcus. On 
the other hand, an increase in the tonus of the sympathetic nervous system caused by 
ephedrine raised the bactericidal activity of serum against the same cultures 

From the results of a number of experiments using a racemic form of ephedrine 
hydrochloride (ephetonin"), atropine, pilocarpine, ergotamine tartrate (gyner- 
gen"), and acetylcholine, Frei '® concluded that it is possible to increase the resis 
tance to infection by stimulating either the sympathetic or the parasympathetic 
system, generally by disturbing the neurovegetative system. S. Belak and his 
associates conducted some 400 experiments on rabbits, dogs, cats, and human beings, 
involving vegetative stimulation with pilocarpine, atropine, epinephrine, ephedrine, 
thyroxine, asphyxia, electrical excitation, and rarefied air. They concluded that 
sympathicotonia (produced experimentally by the above methods) increased the 
serum content of such principles as normal opsonins, complement, and that vago- 
tonia decreased it. The reverse held true for specific antibodies, such as antitoxins, 
agglutinins, and lysins 

There is some disagreement with the above findings. Oshikawa and Fried 
berger '* denied the relationship of the nervous system to antibody formation 


Went '’ admitted that the concentration of blood antibodies can, to a certain extent, 


be influenced by the application of vegetative poisons and by various kinds of 


operative action ; but he was not convinced of the sympathergic or parasympathergic, 
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forsch. u. exper. Therap. 33:306-316, 1922 

19. Went, S.: Vegetatives Nervensystem und Immunitat, Ztschr. Immunitatsforsch. u. exper. 


Therap. 101:161-167, 1942. 


\ 
{ 


IRCHIVES OF NEUROLOG) IND PSYCHIATRY 


or even “adrenergic’’ or “cholinergic,” immunity. Danielopolu expressed the 
belief that antibodies form because of local action of choline, which is independent 
of the vagus nerve 


In spite of these contradictions, the role of the nervous system in immunity and 


resistance cannot be disregarded entirely. The extensive work of S. Belak on the 
autonomic nervous system, Speransky’s *' observations regarding the effect of the 
central nervous system on infections, the influence of conditioned reflexes in the 
formation of antibodies and in inflammatory cellular response ( Pavlov ** 
others), and the work of Farris and others, 


anxiety, 


and many 
who observed that emotional states 
fear, anger, and disappointment produce changes in the blood cells, all 
prove that there exists a broad field in the physiology and pathology of diseases and 
infections that needs further investigation. 

any rate, clinical observations elucidate, more than do the experiments, the 
role of the nervous system in disease. Victims of apoplectic stroke with 
$s consciousness and patients with brain concussion are susceptible to pneu 


I:xperiments with rabbits show that the unconscious state permits the rapid 
growth of pneumococci or other organisms in the tissues (Nungester and Klepser ** 
ind Pickerell.2°) Masserman has observed that most of his rats with experimental 
injury of the hypothalamus died of pneumonia. In Malzberg’s *° 


statistics on the 
mortality of patients with mental diseases, we see 


that conscious patients with 


organic psychosis are very susceptible to pneumonias of all kinds. As compared 


vith the normal population, in patients with organic psychoses the incidence of pneu- 
onia and death is very high 


Patients with functional psychosis, such as schizophrenia and, to a certain extent, 
the depressive state, are more susceptible to pulmonary tuberculosis than members 
of the normal population. The paradox is that the death rate from pneumonia in 
patients with organic psychosis is extremely high, while the death rate from pulmo- 

iry tuberculosis is very low. The opposite is true with respect to the schizophrenics. 


the other hand, patients with mania and toxi 
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resist infections, especially tuberculosis. These patients demonstrate tremendous 
relative possibilities, since the organism as a whole wards off and destroys the 
invaders. 

PRESENT STUDY 

In the Elgin State Hospital for mental diseases it was a common observation that 
the employees reacted more strongly to typhoid vaccine and to the Schick test than 
did the patients. In this group | obtained the following statistics : 

Of 1,248 women patients, 93 showed positive reactions to the Schick test, and of 
606 men patients, 9 showed positive reactions, giving a total of 101 positive reactions 
(5.4%). Of 1,223 employees ot both sexes, 220 showed positive reac tions (17.7% ) 
(None of the men were war veterans.) Of 91 patients of both sexes, 23 showed 
positive reactions to typhoid vaccine; 8 showed slightly positive reactions, and 60 
showed negative reactions (26.3%). Of 78 employees of both sexes, 63 showed 
positive reactions to typhoid vaccine, and 15 showed negative reactions (87.6% ). 

For technical reasons, in the case of typhoid vaccination, only the reaction to the 
first injection was considered. All patients and employees were vaccinated for the 
first time. However, the reaction was much stronger in the employees than in the 
patients in the cases in which the reaction was characterized as positive 

The foregoing observation induced me to attempt to determine whether any 
difference exists in antibody formation between patients with mental diseases and 
normal persons. For this purpose, the agglutinin test was performed at the time 
of the typhoid vaccination. 


Vethod.—The 75 patients subjected to the test were unselected and had entered the hospital 
for the first time. They ranged from 18 to 62 years of age; one patient was 18; one, 61; one, 62 
very few were in their 20's, and the majority were between 30 and 50. Mental ailments consisted 
mainly of schizophrenia, but included manic-depressive states, involutional melancholia, organic 
psychosis, and chronic alcoholism. Among 33 men subjected to the test. 8 were veterans 

World War II. With regard to the employees, the subjects for the 


among those who had been subjected to typhoid vaccination tor the first time. The first test was 


agglutinin test were selected 


performed before the vaccination, and the second one, 10 to 14 days after the third injection 
The vaccine used was prepared by the State of Illinois Health Department and contained 
pre} 
1,000,000,000 killed typhoid bacilli per cubic centimeter. Intramuscular injections of 0.5 cc. were 
administered once weekly for three weeks. The antigen was prepared by Lederle Laboratories 
Division, American Cyanamid Company, and the test was periormed according to the method of 
Welch and Stuart 


Results —The titers of both the normal and the abnormal persons tested were 
zero before immunization. Ten to 14 days after the last injection the following 
results were noted: 

First Series —Patients: Among 19 men, the lowest titer for agglutinin H was 
1: 160 (1 patient), and the highest, 1: 640 (10 patients) ; 8 had a titer of 1: 320. 
The lowest agglutinin-O titer was 1:80 (3 patients), and the highest, 1: 640 (4 
patients) ; 12 showed titers of 1: 320 and 1: 160. 


\mong 20 women, the lowest agglutinin-H titer was 1:40 (1 patient) ; the next 


lowest, 1:80 (2 patients), and the highest, 1: 640 (7 patients) ; the titers for 10 


27. Welch, H., and Stuart, C. A \ Rapid Slide Test for the Serologic Diagnosis of 
Typhoid and Paratyphoid Fevers, J. Lab. & Clin. Med. 21:411-417, 1936 


IRCHIVES OF NEUROLOG) IND PSYCHIATRY 


patients were 1:320 and 1:160. The lowest agglutinin-O titer was 1:20 (3 


patients ) ; the next lowest, 1 : 80 (3 patients), and tl 


? 


1¢ highest, 1: 320 (11 patients) ; 


3 showed a titer of 1: 160 
employees \mong 17 men, the highest agglutinin-H titer was 1:40 (10 


men); a titer of 1: 160 was obtained in 2 men, and a titer of 1: 320 in 5 men. The 
gal 
d 


gglutinin-© titer was negative in 1 man, 1:80 in 6 men, and 1: 160, in the remain- 
ing 10 men 

lhe agglutinin-H titer in each of three women was 1: 160. The agglutinin-O 
titers for these three women was 1: 160, 1: 80, and 1: 40, respectively. 
The averages are shown in the accompanying table 
Second Series.—Patients \mong 14 men, the lowest agglutinin-H titer was 
(6 patients), with 1: 640 in 1 patient and 1: 320 in the remaining 7 patients 


The lowest agglutinin-O titer was 1:80 (8 patients), and the highest. 1: 320 (1 
yy ] 4 


patient); 5 showed a titer of 1: 160 


we Agglutmm O and H Titers 


Mental Pat 3 Normal Subjects 
\ me Ag t rite Average Agglutinin Titer 
Se 
M Wome Men Women 
H is H I ) H 1:481 H 1:160 
1:122 0 1: & 
Ser 
| Mer ” Womer » Men 6 Women 
H H 1: 204 H 1: 168 H 1: 260 
1: 1: 48 1 
\mo 


ong 22 women, the lowest agglutinin-H titer was 1:80 (2 patients), and 


the highest, 1: 640 (1 patient) ; the titer was 1: 160 in 6 patients and 1: 320 in the 


remaining 13 patients. The lowest agglutinin-O titer was zero (1 patient), with 
1: 20 in 3 patients, 1:40 in 2 patients, 1: 80 in 11 patients, 1: 160 in 3 patients, and 
2 


| 320 11 < patients 


emplovees In men the lowest agglutinin-H titer was 1:40 (one case 


with 
1: 1600 in three men and 1 : 320 in one man 


The lowest agglutinin-O titer was 1 : 20 
two men), with 1:40 in one man and 1:80 in two men 


In women, the lowest 
igglutinin-H titer was 1:160 (two women), with 1: 320 in the remaining four. 
Phe agglutinin-O titer was 1:20 in two women, 1:40 in one, and 1:80 in three. The 
iverages are shown 1n the table 

For technical reasons, the work had to be discontinued. Consequently, comment 
” restricted to this number of cases, which is insufficient to form a basis for 


However, the results shown in the table indicate that mental 


Ite conclusions 


patients produce agglutinin better than do normal subjects. Throughout, the 
in-© titer in both series and in both sexes was higher in the mentally dis- 
turbed patients then in the normal persons. Agglutinin H was not standard in 


either series. In the first, no difference was noted between the male patients and 


the male employees, whereas in women the highest average titer was in the mentally 


i 
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disturbed patients. In the second series, the male patients showed a higher titer 
than the male employees, while in women the titers were the same in normal subjects 
and patients 

In the subjects in the second series, the reaction was less strong than in the first. 
This might have been due to the fact that a weaker preparation of the typhoid vaccine 
was used, or it may be that such variation must be expected when a limited number 
of subjects is used. Again, the variations might be due to other factors, such as the 
tonus of the sympathetic system, the use of sedatives, nutrition, and infection, which, 
unfortunately, were not checked. However, in all cases in both series and in both 
sexes, even with varied reactions, the standard ditferences in the agglutinin-O titer 
between patients and normal subjects were significant enough for consideration. 

It should be pointed out that no difference was noted in the titer level between 
the eight war veterans (who were supposed to have been subjected to the typhoid 
vaccination for the first time six to eight years before) and the nonveterans. Nor 
was any difference observed in the titer with regard to the age of the patients, 
although the systemic reaction of the older persons was stronger. The type of 
sickness apparently played no part in the titer, and no correlation was observed 
between the severity ol the systemic reaction and the titer. No ditferences were 
observed in the titers obtained in patients with schizophrenia, manic-depressive 


psychosis or involutional melancholia 


COMMENT 

It is difficult to reach definite conclusions from the above observations. It is my 
hope that interest in this subject will increase, leading to more extensive and 
methodical research in this country. The work should not be limited to a study of 
the formation of agglutinin only, but should include experiments on other kinds 
of antibodies. The latest work on this subject had been done by Vaughan and his 
co-workers **; the formation of antibodies was studied in schizophrenics and in 
normal subjects, with the use of pertussis vaccine, and the schizophrenics were found 
to have a diminished ability to produce antibodies. My studies on agglutinin for 
mation show that patients with mental disease, including schizophrenics, produce 
better antibodies than do normal subjects. If the findings of S. Belak are correct, 
different types of tonus of the autonomic nervous system produce different actions 
on antibody formation. Therefore, a thorough study of mentally ill patients should 
be made 

It is difficult to explain why such patients show less systemic reaction to the 
Schick test and to the typhoid vaccines than do normal persons. Another interest 
ing observation, which I made at the Elgin State Hospital, is that hemoptysis among 
the mentally ill who have pulmonary tuberculosis is rare, as is also the reaction to 
pneumothorax. I have also seen several cases of spontaneous pneumothorax with 
compression of the lung of 50: 100 and over without any complaint on the part of 
the patient 

There are many reasons to believe that the autonomic nervous system is the 
regulator of immunity and resistance. The defense of the body is carried on by 


natural antibodies, such as complement, antitoxins, and opsonins. These antibodies 
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Psychosom. Med. 11:327-333, 1949 
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are protein substances, and the autonomic nervous system, through the hypo- 
thalamus, controls the protein metabolism, and also, very probably, the antibody 
formation. Evidence is at hand to suggest that a corticothalamohypothalamic regula- 
tory mechanism exists to maintain homeostasis of amino-acid metabolism. Certain 
mental disorders are associated with altered hippuric acid excretion. Anxiety 
increases and catatonia decreases hippuric acid secretion. Persky, Gamm, and 
Grinker ** reported alterations in hippuric acid metabolism following partial frontal 
lobotomy, vagotomy, or the administration of thiopental (pentothal” ) sodium, ephed- 
rine, arterenol (nor-epinephrine ), and atropine. 

\ccording to these findings, it is not improbable that this mechanism influences 
the formation of antibodies as protein substances. 

Phe role of the pituitary-adrenal mechanism in resistance and immunity is uncer- 
tain. Krom the extensive work done recently by many investigators, it would seem 
that corticotropin (ACTH) and cortisone decreases the antibody formation and 
decrease the resistance to infection.“” However, the alarm syndrome, in which the 
pituitary-adrenal mechanism participates, and the stress reaction are regulated by the 
autonomic nervous system. The extent to which the pituitary-adrenal mechanism 
is involved in the defense of the organism remains to be clarified. 

De Croot and Harris “! found that electrical stimulation of the posterior region 
of the tuber cinereum or of the mamillary body of unanesthetized, unrestrained rab- 
bits resulted in lymphopenia, which was similar in time relations and magnitude to 
that following an emotional-stress stimulus. The lymphopenic response that follows 
an emotional-stress stimulus in normal rabbits, in most cases, was abolished or 
diminished by transverse lesions in the posterior portion of the tuber cinereum and 
the pars intermedia, and lesions interrupting the infundibular stem were compatible 
with normal responses. It 1s concluded that secretion of the anterior lobe of the 
pituitary (probably of the adrenocorticotropic hormone) is under neural control 
via the hypothalamus and the hypophyseal portal vessels of the pituitary stalk. 
Colfer and his associates “* found that emotional stress (restrained or subcutaneous 
faradic shocks) in normal rabbits resulted in pronounced absolute lymphopenia, 
which was usually accompanied by absolute granulocytosis. Emotional stress in 
hypophysectomized rabbits failed to produce any lymphopenia, though the granu- 
locytosis was not abolished. Denervation of the adrenal glands did not alter the 
lymphopenic response to stress. Intravenous injection of pituitary extract still 
evoked lymphopenia after hypophysectomy. Intravenous injection of epinephrine 
did not produce lymphopenia in most of the animals. It is concluded that the adrenal 
medulla plays little part in the reaction. The lymphopenic response is the quickest 
indication known of activity of the anterior lobe of the pituitary. 

Corticotropin and cortisone produce lymphopenia, but this lymphopenia may be 
a result of irritation of the hypothalamus. 
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From all of the observations mentioned in this study, clinical or experimental, I 
am inclined to believe that immunity and resistance, in the defense of the body, are 
somehow connected with the function of the autonomic nervous system (cortico- 
thalamohypothalamic mechanism). “All roads lead to the hypothalamus,” wherein 
are situated the centers of metabolic process, salt exchange, water, hunger, sleep, 
and sex impulses, the centers of thermogenesis, and the sympathetic centers. Some 
physiological conditions, such as season, age, puberty, menstruation, pregnancy, 
menopause, and castration, and some pathological states, such as thyroid disorders, 
obesity, diabetes, and brain injuries or diseases, are known to affect the defensive 
mechanism of the body. In all these conditions, normal or abnormal, some changes 
are taking place in the hypothalamus through the hypophysis or the humoral process. 

This mechanism is also affected by psychological factors, both normal and abnor- 
mal, with the result that there is an increase or a decrease in resistance to infection 
and in formation of antibodies. It is generally conceded that psychological factors, 
including emotional conflicts and anxiety states, contribute to the development of 
severe organic diseases, such as gastric ulcer, ulcerative colitis, and heart disease. 
These same psychological factors also seem to be responsible for the phenomena of 
resistance and immunity. 

With this conception we can explain various problems yet unsolved. The vari- 
ation in individual resistance to infections is due, then, not only to the variable toxicity 
of the agent but also to a variety of reactions of the individual's autonomic nervous 
system, the regulator of resistance and immunity. The polymorphism of a disease is 
connected with the polymorphism of the reaction of the autonomic nervous system 
and is related to the individuality of the person (stable or feeble diencephalon- 
regulated variations of personality, Schellong). In the same manner, we can explain 
ditferences in the immunological reaction in the sexes, in species, and in races. 

The effects of psychotherapy and the significance of the morale of the patient in 
any disease are well known. The psychic factor can disturb the autonomic nervous 
system, with somatic and immunological consequences, and can also reestablish the 


already disturbed function of this system for the benefit of the whole organism. 


SUMMARY 


\gglutinin formation in mentally ill persons has been studied. The probable 
role of the autonomic nervous system in the immunity phenomena is discussed. 
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, DIOPATHIC hypoparathyroidism is considered a rare disease.|. In the Amer- 
ican literature, 34 cases had been recorded up to February, 1945.* Lachmann 
reviewed the American and foreign literature, covering the period from 1926 to 
1939, and found 48 cases in which the diagnosis of idiopathic hypoparathyroidism 
seemed justified. He reported an additional 22 cases from the records of various 


hospitals in Denmark between 1924 and 1939. However, his criteria for the diag- 


nosis seem questionable, since 8 of the 22 patients recovered spontaneously. 


lhe cases enumerated by Winer * do not include any instances of pseudohypo- 
parathyroidism, which are even rarer. Albright and Reifenstein' observed four 
such cases at the Massachusetts General Hospital, three of which had previously 
been reported.’ Six additional cases have been reported subsequently.’ 

Some further idea of the rarity of these two conditions may be gained from 
the following data: Kings County Hospital, one of the largest general hospitals in 
the United States, has about 62,000 admissions per year. Ina review of the records 
of this hospital for the past 10 years, the following three cases were the only 
instances of idiopathic hypocalcemia encountered. All three cases came under our 


observation during the vears 1948 and 1949. 
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It is the purpose of the present paper to report two cases of true idiopathic 


hypoparathyroidism and one probable case of pseudohypoparathyroidism, 


REPORT OF CASES 
Case 1—Present Illness —C. F., a 37-year-old white man, was first admitted to Kings 
County Hospital on March 2, 1948, because of convulsive seizures. These had begun nine 
prior to admission, and shortly thereafter he noted that his 
such times, he also experienced 


years hands would frequently 


become stiff and “draw up” while he was playing cards. At 
a feeling of tightness in his throat while talking 

Eight years before admission he was seen in the outpatient department of a large university 
Examination, including roentgenograms of the skull and serological tests for syphilis, 
diagnosis of “convulsive state’’ was 
take diphenylhydantoin 


hospital 
was reported to have revealed nothing abnormal, and a 
made. The patient was told that he had epilepsy and was advised to 
episodes occurred until one year before the present admission. In 


Infrequent convulsive 
9 or 10 convulsions. An exact 


the 11 months preceding his entrance to the hospital he had 
convulsions was difficult to obtain. On two occasions the 
the left side of the face just before losing consciousness, but no 
by sudden loss of 


description of the patient noted 
transient numbness of aura 


was associated with the other attacks. The seizures were characterized 
consciousness and falling to the ground. During the first few seizures there was said to 
have been no movements of the extremities, but recently clonic movements were described, 
1 left leg. Upon the patient's 


hand and then involving the left arm an 


starting in the left 
he frequently noted that he had 


recovering consciousness, his hands were usually “stiff,” and 


bitten his tongue 


Past History \ post-traumatic abscess of the thigh was drained in childhood 


here were 
no sequelae 


At the age of 20 he was told he had a renal infection, but no treatment was instituted 


At the age of 27 life insurance was refused him because of a systolic blood pressure 
of 170 mm. Hg 


At the age of 31 the patient noted that his vision was becoming blurred, and he was found 
to have bilateral cataract. The cataracts were extracted without postoperative complications. 


During the three years before admission he noted that his fingernails had become very 


brittle. The patient’s family had observed that since the onset of his illness he had become 


irritable and withdrawn, losing interest in his family and friends 
He had never undergone any operation on or about the neck or chest 
Physical Examination—The patient was well developed and well nourished; he appeared 
blood pressure was 130/80. Iridectomy scars were noted bilaterally 


somewhat drowsy. The 
Funduscopic examination revealed nothing significant. The deep reflexes and abdominal reflexes 
were absent, and there was a Babinski toe sign on the left. The remainder of the examination 
revealed nothing remarkable, but two days later Chvostek and Trousseau signs were elicited. 
Laboratory Studies —The results of a complete blood count, urinalysis, Mazzini blood test, 
blood sugar determination, glucose tolerance test, and determinations of serum protein, albumin 
globulin ratio and basal metabolic rate were all within normal limits. The blood urea was 40 mg. 
and the phenolsulfonphthalein test showed 65% excretion of the dye in two hours. 


per 100 cc 
The spinal fluid protein was 56 mg.; 


The blood sedimentation rate was 24 mm. in 40 minutes 


the sugar, 74 mg., and the chlorides, 676 mg., per 100 cc., and the Kahn reaction was negative. 


Serum calcium was 5.3 mg., and serum phosphorus, 5.3 mg., per 100 cc., and the Sulkowitch 
test gave a negative reaction for urinary calcium 

An electrocardiogram revealed sinus rhythm, a P-R interval of 0.16 second, a Q-T ratio 
left axis deviation, and inversion of the T wave in 


of 1.25, a QRS complex of 0.06 second, 
f the dye. 


Leads II and III. An intravenous pyelogram was normal, with good concentration « 


A roentgenogram of the abdomen showed coarsening of the trabecular structures of the pelvis 


and lumbar portion of the spine. 


IRCHIVES OF NEUROLOGY AND PSYCHIATRY 
n® (March 15, 1948; serum calcium, 5.8 mg. per 100 cc.).—The report 


abnormality, 5- to 6-cps activity in all leads and occasional 
onds, « ps activity. Hyperventilation caused higher 


When hyperventilation was stopped, the 5- to 6-cps activity 


intravet calcium gluconate, more muscle activity was 


ast, lower-amplitude activity occurred, with occasional bursts of slower, higher-voltage 
lasting about 18 ond I “Ci then returned to the preinjection status 
calcium there was fairly constant, moderately high- 
second bursts of 3- to 4-cps activity.’ 
a generalized convulsion, after which there was 
sient weak he | extremities. Another generalized convulsion occurred on March 10. 
patient liphenylhydantoin and phenobarbital from March 11 to March 


Marcl al I §. the serum calcium varied from 4.1 to 6.9 mg. per 100 ex 


per 100 cc.). The serum phosphorus varied from 4.7 to 


determinations, 5.2 mg. per 100 cc.). 


(On 


March aily | adm ation of 1.0 of dihydrotachysterol and 4.5 gm. of 


ium glucon was begun March 24 the dose of dihydrotachysterol was increased to 
rhe patient show subjective improvement on this therapy. On April 2 the 
calc1um was 5.6 mg. per 100 cc., and the serum phosphorus, 6.1 mg. per 100 cc. On 
the patient had a generalized convulsion, but no subsequent seizures occurred, despite 
the discontinuation of diphenylhydantoin and phenobarbital, on March 22 
April 2 tl l \ s drotachysterol was increased to 3.0 cc. and that of calcium 
9.0 gm , »w rise in the serum calcium and a gradual fall in the 
iorus occurred. The Sulkowitch test for urinary calcium gave a definitely positive 
\pril 29. The patient was discharged on May 15, 1948, on a regimen of 3.0 cc. of 
ysterol and 12.0 gm. of calcium gluconate daily. On May 21 the serum calcium 
per 100 ce., : the serum phosphorus, 3.8 mg. per 100 c« 
months after his discharge, the daily dose of dihydrotachysterol was reduced to 
patient telt very well at that time and had had no recurrence of his conwulsive 
He had, however, occasional mild pz he back, right leg, and left shoulder 
ntermuttent mild occipital headache. During the winter and spring of 1949, he took medi 
zularly, the ; age intake of dihydrotachysterol being about 0.5 cc. a day. 
readmitted ve hospital on Aug. 25, 1949, for further observation 
pressu 108. A faint Chvostek sign was elicited, but no Trousseau 
emonstrable deep retlexes were absent in the lower extremities and hypoactive 
extremities he remainder of the physical examination revealed nothing significant 
1 complete blood count; blood sugar; cholesterol, and urea 
erminations, ; st of serum were within normal limits. The serum albumin 
3.6 gm., i um gl , 3.1 gm., per 100 cc. The serum calcium was 11.5 mg., and 
100 ce.; alkaline phosphatase measured 4 Bodansky units, and acid 
learance was 40% of the average normal 
orrected tor surface area; patient's surface area, 1.73 square 
iltration rate was 117.7 cc. a minute; (>) the renal blood flow, 
ninute, and (« 71.0 mg. a minute 
{ the skull showed nothing abnormal except for rare- 
he teetl \ roentgenogram of the chest revealed widening of the 
with preponderance of the left ventricular contour and _ slight 


aorta. No definite alteration of the trabecular structure of the 
and lumbar portions of the spine and coarsening of 


the electroencephalograms reported in this paper were recorded in the Department 


y, Kings County Hospital, and read by Dr. Harry Kaplan, of that department 


Maximal tubular excretory capacity, determined with paraaminohippuric acid. 
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Further Co 1 ] lischarge from the hospital, on Sept. 7, 49, the patient has 
been seen frequently in outpatient department, his last visit being on April 17, 1950 
During a period of over a year under treatment with dihydrotachysterol and calcium alone, 
he has had complete freedom from convulsive seizures. The present therapy consists of 
taking 2.0 cc. of dihydrotachysterol and 12 gm. of calcium gluconate daily, although the patient 
occasionally omits the medication for several days to two week 

Values for serum calcium between October, 1949, and March, have varied from 8.1 to 
10.6 mg. per 100 cc. (average eight determinations, 8.9 meg 100 ce.), those tor 
serum phosphorus, from . » 5.9 mg. per 100 ce. (average ot ht determinations, 4.5 mg. 
per 100 cc.), except occasion, when the vi for serum calciun 1 phosphorus were 
7.6 and 4.0, respectively 

Urinalyses on six occasions since the patient’s discharge have not shown sugar or albumin; 
occasional white blood cells were present in two specimens. 1 one other specimen, a 14 
reaction for albumin and the presence of a few casts were reported 

Final Electroencephalogram (Jan. 26, 1950).—The record shows a moderately fast low 
voltage rhythm, with very little delta activity. Two-second bursts of 4- to 5-cps activity were 
noted during hyperventilation. There was good alpha activity posteriorly. Occasional short 
bursts of 5-cps activity occurred without hyperventilation 

This record showed marked improvement over the former one 

Case 2.—Present Illness —J. D., a Negro aged 53, was admitted to Kings Cour Hospital 
on March 13, 1949, with a history of general malaise of one week's duration. Four days prior 
to entrance to the hospital he had a dizzy spell, follov ed by what he referred to as a “crampy 
fit.” During this episode, his muscles became taut; his hands and fingers assumed the main 
d'accoucheur position; his jaw “tightened,” so that he could not speak clearly, and breathing 
became difficult. This generalized feeling of tightness lasted a few hours and then disappeared 
spontaneously, only to recur several hours later. Sedatives prescribed by the family physician 
gave only transient relief 

Until a short time prior to his admission to the hospital, the patient had been employed as a 
mason and had had comparatively good health 

At the age of about 16 he received treatment for gonorrheal urethritis. No lesions of primary 
or secondary syphilis were noted at that time, and antisyphilitic therapy was never given. He 
was hospitalized twice during 1948 at Kings County Hospital for acute alcoholism and minor 
head trauma. On one of these occasions he was found to have an urticarial eruption, which 
developed within a few hours after he had taken a “cold” remedy, believed by the patient to 
contain quinine. On Sept. 1, 1948, six months prior to this hospital admission, the patient 
sustained a deep laceration of the left index finger. Hospitalization followed because of a 
secondary wound infection, which was treated with penicillin for eight days. The wound healed, 
with the formation of much scar tissue, and after this the slightest stimulus applied to the 
finger would cause a “shock to travel throughout the entire body.” 


Physical Examination —On admission, the patient presented the picture of a man in overt 


tetany. He was conscious, but dysarthric. Fibrillary tremors of the tongue and muscles of 
the extremities were present. The fingers of both hands were flexed at the metacarpophalangeal 
joints, and both thumbs were adducted into the palms. A strongly positive Chvostek sign was 
elicited. Deep reflexes were active in the upper extremities and hypoactive in the lower extrem 
ities. Muscular tone was increased generally. One gram of calcium gluconate was given intra- 
venously, with complete symptomatic relief within an hour. 


Laboratory Studies—The first serum calcium and phosphorus determinations, made four 


days after the patient's admission, revealed values of 6.0 and 5.7 mg., per 100 cc., respectively. 


The urine, tested repeatedly with the Sulkowitch reagent, always gave a negative response tor 
calcium 

Because of the presence on four occasions of 44+ Kahn and Kolmer serological reactions of 
the blood, a spinal puncture was done. The pressure, cell count, and protein content of the spinal 
fluid were normal, and the Kahn reaction was negative. A total of 6,000,000 units of penicillin 
was administered over a period of 10 days, but no quantitative Kahn determination was done 


prior to therapy. 


WISE-HAR1 DIOPATHI( HYPOPARATHYk 81 
| 


VD PSYCHIATR) 


Inations 


dioxide combining power, blood urea and g 


ucose, 
jlasma p », and albumin-globulin ratio, and a glucose tolerance test 
11 


values within normal limits xamination of the stool on two occasions 


varasites. The basal metabolic r: Wi 1% Roentgenograms of the 
bones, and left index finger were rmal limits. A gastrointestinal 
normal 


€ patient remained in the hospital for five weeks, 

frequent injections of calcium gluconate. Four days before the 
pital, the serum calcium was 10.0 mg., and the serum phosphorus, 

that time and was allowed to go home, with the 

hospital for spec therapy About two weeks 

he returned 


Before 


Was asymptomatic, 1 a serum calcium of 8.3 mg 

started, the patient signed | ase trom the 
advice 
Within two months 


returned spi he fact thi 


ase from the hospital, the patient’s tetanic symptoms 


consumed many calcium wafers and received frequent 


intravenous injections of calcium gluconate. He was readmitted to the hospital on July 13, 1949, 
at which time the serum calcium was 5.4 m 


g. per 100 cc. Determinations on four other occasions 
during the first two 


weeks of hospitalization showed serum calcium values ranging from 5.4 


100 cc. and serum phosphorus values ranging from 5.3 to 6.2 mg. per 100 c¢ 


alkaline phosphatase values, determined on two occasions, were 4.2 and 2.2 Bodansky 
Frequently repeated Sulkowitch tests for urinary calcium during this period all gave neg- 
Its. The spinal fluid calcium was 5.4 mg. per 100 cc., the 


serum calcium at that time 
mg. per 100 ce. An electrocardiogram taken the 


same day was normal, except tor a 
f 1.3 (upper limit of normal for adult males, 1.08) 


vanic stimulation o facial nerve showed increased irritability to a current of less 
than 1.0 ma. Contractions negative and positive poles were equal, with no contraction on 
the break 


slit-lamp examination failed to reveal any early lenticular opacities. Roentgenograms of the 
skull | long bones revealed bone structure of normal density. Some calcification of the 
posterior tibial artery and interclinoid ligaments was noted. Anteroposterior and_ lateral 


roentgenograms of the neck revealed no soft-tissue 


masses or foci of calcification. A roentgeno- 


t the mandible showed condensing osteitis, both in the dentulous and in the edentulous 
portions, probably secondary to periapical dental infection 


xamination of the urine on the day of admission revealed a 3+ reaction for albumin, 


without significant microscopic findings, and a specific gravity of 1.025. A later quantitative 


measurement of the urinary protein loss was found to be 250 mg. in 24 hours. Blood urea 


determinations were within normal limits, and an intravenous pyelogram was normal. A 
genogram of the abdomen showed small calcific deposits in the region of the right ischial 


tuberosity and several phleboliths within the 


roent- 


pelvis. The Congo red test showed 30% of the 
dye om the plasma in one hout 

ood count, estimation of serum protein and albumin-globulin ratio, sulfobromo- 
letermination of blood cholesterol and carbon dioxide-combining power, and 
within normal limits. A sickling-cell preparation did not show 


ul Mazzini reactions of the blood were 4+, and a quantitative 


units. Quantitative measurement of creatinine and creatine 

a 24-hour period, with the patient a routine diet, revealed a total 

d 19.0 mg. of creatine ie 24-hour urinary excretion of 
wsphorus, 0.312 gm 

5, 1949; serum calcium, 6.1 mg. per 100 cc.) The low 

showed bursts of good alpha activity bilaterally. There 

iter intravenous imyect t 2 gm. of 


calcium) gluconate, there 
alpha activity (10 cps) \ moderate amount of muscle activity 


after the injection of calcium. It was concluded that the record was 


ubsequent Course During the first two weeks of hospitali 
tudies 


were in progress, intravenous injections of calcium gluconate 
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were given to suppt he severer symptoms of hypocalcemia, daily injections of 1 gm. being 


tound necessary he patient complained intermittently of a sensation of tightness in the 
abdominal wall, cl 1 throat and of difficulty in speaking and swallowing; and occasional 
episodes of overt tetany occurred These symptoms were always relieved, usually within 5 or 10 
min : he intravenous injection of 1 ampule (1 gm.) of calcium gluconate \iter this, 


the patient would remain symptom-free for the greater part of the day, except that any activity 


numbness and tingling sensations in his extremities 


weeks of hospitalization, the patient was placed on a regimen consisting 


and calcium gluconate Phe dihydrotachysterol was administered in doses 


r the first four days of therapy, followed by 1.0 cc. daily for two days 

Vas given every three days. This therapy was supplemented by oral adminis 
onate suspension between meals, in a daily dose of 4.0 gm. After two 
was marked subjective improvement, and no further injections of 


calc1um were required. He assumed an active life about the ward, wut any recurrence ot 


his hypocalcemic symptoms. He was discharged on Aug. 15, 1949, with instructions to take 


maintenance dose of 1.0 cc. of dihydrotachysterol every th days and 4.0 gm. of calcium 


nate daily 


With increased activity at home, mild symptoms of tetany recurred. The dose of dihydr 


tachysterol was therefore increased to 1.0 cc. daily, and the dose of calcium gluconate was 
gradually raised to 12.0 gm. a day \nother slight relapse occurred when the patient began to 
drink milk, despite instructions to the contrary He again became asymptomatic upon with 
drawal of milk from his diet. Except for these minor setbacks, the patient has continued t 
remain in good health and has returned to his former job as a mason 

Cask 3.—Present Illness.—L. S., a 24-year-old Puerto Rican woman, was admitted the 
Kings County Hospital on Dec. 31, 1949, because of generalized convulsive seizures. These 
started at about 1 year of age, occurring as often as once or twice a week Thereafter, they 
appeared rather irregularly, but not oftener than once or twice a month. The convulsive 
seizures always came on suddenly, without any premonitory symptoms, and were followed by 
loss of consciousness, lasting about one-half hour. On several occasions the patient bit her 
tongue and was observed to froth at the mouth during the convulsion. Upon her awakening 
from the seizure, marked weakness, generalized muscle cramps, and moderately severe throbbing 
frontal headaches were noted, and such symptoms often lasted two or three days. Frequently, 
the latter set of symptoms appeared without a preceding generalized convulsion 

Fistor The patient’s father and mother, both Puerto Ricans of average height and 
weight, died of tuberculosis at the ages of 37 and 34, respectively. The first of their two 
children, also a girl, was said to have had convulsions; she died when several months old, of 
unknown cause. The patient had a normal birth and weighed approximately 7 Ib. (3,175 gm.) 
She was breast-fed, and by the end of the first year had tripled her birth weight. Several teeth 
had erupted by that time. She talked at the age of 2 years and walked at 3 years. She came to 
this country at the age of 11 years and completed two years of high school 

Her menses began at the age of 14. The periods were regular and lasted two or three days 
The menstrual flow was always scanty 

\pproximately two years before her admission to Kings County Hospital, there was some 
increase in the frequency and severity of the convulsive seizures 

In May, 1949, she was delivered of a normal 5 Ib. 11 oz. (3,080 gm.) boy by Caesarian section, 
pertormed because of cephalopelvic disproportion. After delivery she lactated but was not per 


mitted to nurse her child. (A recent detailed examination of this infant, at 12 months of age 
including determinations of the serum calcium, phosphorus, and alkaline phosphatase, and a 
roentgenographic survey of the skeletal system, revealed nothing unusual) 

The patient's postpartum condition was satisfactory Convulsive seizures and muscle 
cramps continued during the pregnancy but were less severe and less frequent than previously 
The usual menstrual periods began approximately two months after delivery 

The patient had had bilateral otitis media in childhood, measles at the age of 14, and pertussis 
at 19. Past surgical episodes included appendectomy and tonsillectomy. The patient had noted 
some difficulty in vision since the age of 10 years 

Physical Examination.—The patient, a dwarfed Puerto Rican woman, complained of frontal 


headache and muscle cramps, the latter being especially severe the lower extremities. From 
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nti of deciduous teeth \bnormal bone recession, far in advance of the patient's age, 


vith abnormal mobility of the teeth, was also noted (Figs. 2 and 3) 


Examination t the heart, lungs, and abdomen showed no abnormality Gynecological 


examination ‘ | ing remarkable except a small introitus. Bilateral Chvostek and Trous- 
u signs The neurological status was otherwise not remarkable 

The results a complete blood count, urinalysis, and blood urea and 
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Fig. 2.—Photograph of teeth of L. 5 ; 3), showing generalized dental hypoplasia, 
transverse ridges in enamel, marked diastemas, and recession of the gingival margins 


Fig. 3.—Roentgenograms of teeth of L. S., showing generalized recession of alveolar bone, 
blunted dental apices, unerupted permanent teeth, and retained deciduous teeth 
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COMMENT 
lhe criteria for the diagnosis of idiopathic hypoparathyroidism have been set 


forth by Drake, Albright, and associates * and by Albright and Reifenstein.' These 


8. Drake, - Albright, F.; Bauer, W., and Castleman, B.: Chronic Idiopathic Hypo 
parathyroidism of Six Cases, with Autopsy Findings in One, Ann. Int. Med. 12:1751 
5 (May) 1939 
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cleits were ted 
Fundi: Bot lisks were indistinct. especiallv the lett The veins were moderately engorged 
Both arteries and veins s ed increased tortuosity. No hemorrhages or exudates =! 
Visual Fields lhe peripheral visual fields appeared to be within normal limits. The central 
fields, determined with a 1 mm. test object, revealed bilateral enlargement of the blind spots and 
some reduction in the field size 
Summa ( Ps ul Tests The patient gives the impression of a young child, eager 
to please She giggled ittered, exclaimed, and answered quickly without hesitation and 
vithout appreciati i the extremely interior nature of mu tf her productiot 
On the Wechsler-Bellevue Adult Scale, she earned a full-scale quotient of 57, which placed 
her at best 1 the range 1 igh-grade mental deficiency Her best pertormance was on rote 
memory for digits, and even here, at her best, she reached only the level of an average 9-yeat 
old child. While she does understand simple, commonplace things within hem the 
range of general information is extremely limited. She does not recognize her limitations and 
tends to make erratic and irrelevant judgments when confronted with problems that are at all 
complicated 
“Projective tests corroborate the impression of personal and emotional childishness, 1n 
keeping with her intellectual immaturity and retardation. She seems as ‘dwarfed’ in this respect 
Clinica \fter the completion of atory studies, the patient was placed 
under treatment with dihydrotachysterol, Eh) oral administration of 6 gm. of 
calcium gluconate suspension a day. The iD) was administered in 3 cc. doses 
daily for the first three days, and in a 2 cc. dose on the following day Just three days prior 
to the was 4.3 mg. per 100 ce. (average of 
Phe 
before specific therapy was started 
except for slight numbness 1 
| 
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criteria are low serum calcium, elevated serum phosphorus, normal serum alkaline 

phosphatase, and absence of roentgenographic signs of active rickets or osteomalacia. 

In addition, renal insufficiency must be excluded. While not essential to the diagnosis, 

dental defects, cataract, trophic changes in the nails, and symmetrical cerebral calcifi 

m” are often present. Most frequently, but not invariably, the urine is free of 

n, as determined by the qualitative Sulkowitch test.’. It has been stated that 

severity of tetanic symptoms roughly parallels the degree of depression of the 
serum calcium concentration 

lhe cases reported above satisfy the essential criteria, and renal insufficiency 

has been excluded. ‘The dental defects described in Case 3 confirm the history of 


the onset of hypocalcemia in early childhood, before dental maturity.’° 
'seudohypoparathyroidism, first described by Albright, Burnett, and associates,' 

a peculiar disorder of calcium and phosphorus metabolism manifested by tetany 
and presenting the same chemical abnormalities as are found in true idiopathic 
hypoparathyroidism, However, this clinical entity is not the result of an insuffici- 
of parathyroid hormone, but, rather, is due to inability of the end-organ 

to respond to the hormone. This resistance to parathyroid hormone is 
demonstrable by the absence of the expected phosphate diuresis following intra- 


venous administration of parathyroid extract (the Ellsworth-Howard test '). Biopsy 


of the parathyroids in three of Albright’s cases revealed normal or hyperplastic 


parathyroid tissue,’* findings which gave strong support to his concept of a natural 
resistance to parathyroid hormone in this disease. Certain physical features, said 
to be characteristic of pseudohypoparathyroidism, have been described, viz., short 
stature, round facies, and tendency to obesity and bradydactyly, with abnormalities 
of the metacarpal or metatarsal bones.’* Pronounced mental retardation has also 
heen a frequent finding. However, it is to be noted that short stature, physical 
infantilism, and mental deficiency have also been reported in cases of true idio- 
pathic hypoparathyroidism.'* Whether or not some of these cases might have 


been, in reality, instances of unrecognized pseudohypoparathyroidism is purely 


(our third patient presented certain of these physical features, viz., short stature, 


round face, and mental deficiency., However, neither the bradydactyly nor the 
solt-tissue calcification, described in previously reported cases, was present. 
\lbright '** stated that there are two types of pseudohypoparathyroidism, namely, 
that with skeletal abnormalities and subcutaneous calcification or bone formation, 
and that with neither of these changes. The absence of bradydactyly and soft-tissue 


calcification would, therefore, place our patient in the second group 


Parathyroid Insufficiency with Symmetrical Cerebral 
Cases, in One of Which the Patient Was Treated with Dihydro- 
\. 113:749-753 (Aug. 26) 1939 


Drake and others Albright, F.. and Strock, M. S \ssociation of Acalcification of 


tine with Hypoparathyroidism in Rats, and a Cure of Same with Parathormone, with Some 
l 1 Observations in Man, J. Clin. Invest. 12:974 (Sept.) 1933 
\lbright and Reifenstei Ellsworth, R., and Howard, J. E.: Studies on the 
the Parathyroid Glands: VII. Some Responses of Normal Human Kidneys and 
Parathyroid Extract, Bull. Johns Hopkins Hosp. 55:296-308 (Nov.) 1934 
Personal communication to the author. (b) Albright and Reifenstein. 
1 Reifenstein Albright and others.* 
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\nother unusual feature noted in our patient, atypical for pseudohypoparathy- 
roidism, was the rapid clinical response to the usual recommended doses of dihy- 
drotachysterol In the experience of Albright, Burnett, and associates,* and 
Peterman and Garvey,** a very slow response to large doses of dihydrotachysterol 
is to be expected. However, differentiation of pseudohypoparathyroidism from 
true idiopathic hypoparathyroidism cannot be made on the basis of response to 
this drug. 

Phe Ellsworth-Howard test, performed on two occasions while the patient was 
under our observation, showed complete absence of phosphate diuresis. This result 
is ordinarily considered diagnostic of pseudohypoparathyroidism, provided the 
patient has not received parathyroid extract in the past \ later check of our 
patient’s previous hospitalizations disclosed that while at another hospital, in 
October, 1947, she received 100 units of parathyroid injection U.S. P. (para-thor 
mone") intramuscularly twice daily for eight davs. During this period, however, 
she also was given 50,000 units of vitamin D daily, together with 0.6 gm. of calcium 
lactate four times a day. On this therapy, the serum calcium was brought up to 
8.0 mg. per 100 ce., and striking clinical improvement was noted \pproximately 
two weeks later, while she was on vitamin LD and calcium therapy alone, an 
lHsworth-Howard test was done, 50 units of parathyroid extract being injected 
intramuscularly Phe maximum phosphate excretion in the urine was 2.7 times 
the average control values. Patients with pseudohypoparathyroidism may exhibit 
a twofold increase in urinary phosphate excretion, while normal subjects show a 
fivefold to sixfold increase and patients with idiopathic or postoperative hypopara 
thyroidism show a tenfold or greater increase in urinary phosphate excretion after 
the intravenous administration of 200 units of parathyroid extract 

It might be argued that if the patient had received 200 units of parathyroid 
extract, instead of but 50 units, greater urinary excretion of phosphorus would have 
resulted. However, this does not necessarily follow, for in the original Ellsworth 
Howard test ''? only 40 units of parathyroid extract was employed, an amount suf 
ficient to produce a three-hundred-told increase in phosphate excretion in one patient 
with idiopathic hypoparathyroidism. 

If the lack of phosphate diuresis in the Ellsworth-Howard test, 2! years after 
the original parathyroid-extract administration, is ascribed to an acquired resistance 
to parathyroid hormone, certain interesting, but difficult, questions arise. What 
dose of parathyroid extract, and what period of continued therapy, are required 
to produce such resistance? Once developed, how long does this refractory state 
persist? Satisfactory answers to these questions probably cannot be given. Inas- 
much as the indication for continued use of parathyroid extract is now rare, use 
of the hormone having been replaced largely by that of dihydrotachysterol and 
caleiferol, little opportunity has been given to observe and study the problem of 
parathyroid resistance in the human subject. Answers to such questions are also 
difficult to give in individual cases because of unpredictable variations in biological 
response. Reifenstein '* stated that after the first few days of therapy with para- 
thyroid extract the effects of the drug begin to wear off because of either antihor- 


mone or antibody formation. According to Levy Simpson '® parathyroid injections 


Reifenstein, E. C., in Williams, R. H., Editor: Textbook of Endocrinology, Philadelphia, 
W Saunders Company, 1950 

Levy Simpson, S Major Endocrine Disorders, London, John Bale, Sons & Currow, 
Ltd., 1938. 
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cease to be effective after two to three weeks of administration ; according to Aub,'? 
after several months 
Keference to the medical literature indicates, however, that resistance to para 
thyroid hormone does not always develop within these stated periods, as is illus- 
trated by the reports cited below 
Cantarow and associates were able effectively to control the symptoms of 
tetany in idiopathic hypoparathyroidism by administration of large doses of para 
thyroid hormone over a period of 5 years \nother case is that reported by 
ranco,’” in which freedom from tetany and convulsions for almost a year was 
ichies by the daily subcutaneous injections of parathyroid extract for several 
days preceding and following each menstrual period \ gradual increase in dose, 
from an initial 20 units to 100 units per injection, was found necessary. By the 
end of nearly vear, parathyroid injections were ineffectual, and a parathyroid 
with resultant relief of tetany for one year. Upon the return of 
tetanic symptoms, daily injections of 50 to 100 units of parathyroid extract were 
resumed at each menstrual period. Under this therapy, the patient remained com 
vell for another two vears, being troubled only with mild carpopedal 
during 


hyroid therapy that dihydrotachysterol was tried, with continued relief thereafter 


menstruation The symptoms finally became so resistant to para 


The final question confronting us is the duration of an acquired resistance to 


parathyroid hormone If this refractory state were due to the formation of anti 


hormones or antibodies, as suggested, it would seem reasonable to assume that such 


tate would not be permanent It would seem unlikely that any resistance that 


might have developed in our patient as the result of her short period of parathyroid 


therapy would sill be present 2'2 vears later However, two months of continuous 


irathyroid administration was found to have produced a resistance to the hormone, 
sting at least one year, in a normal subject and in a patient with tetany 
Phe absence of phosphate diuresis in the Ellsworth-loward test observed in our 
third case is interpreted as evidence of pseudohypoparathyroidism However, 
heeause of the lack of completely satisfactory answers to the questions created by 
her previous parathyroid therapy, the diagnosis of pseudohypoparathyroidism could 
he detinitely established only by biopsy of the parathyroids. 
Phe frequent association of cataract and papilledema with hypocalcemia has been 
noted previously In case 1 bilateral cataract developed about three vears after 
ott, W., and Wolff, H. G., Editors: Textbook of 
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the onset of tetanic symptoms. The significance of this finding in a 31-year-old 
person with a history of convulsions was not appre ciated as suggestive evidence ot 
hypoparathyroidism. In Case 3 there was evidence ot early cataract, although in 
previously reported cases of pseudohypoparathyroidism this has not been noted 
Phe patient also presented papilledema, which has subsided under dihydrotachy 
sterol and calcium therapy 

Symmetrical bilateral cerebral calcification in the region of the basal ganglia, 
which has been reported as characteristic of chronic hypocaleemic states.” was 
seen in our patient with pseudohypoparathyroidism (Cast 3). It is interesting to 
note, in retrospect, that during the early period of this patient's hospitalization, the 
history of convulsions and severe frontal headaches, combined with the findings of 


papilledema, cerebral calcification, and an abnormal electroencephalogram, strongly 
suggested to some observers the possibility of a brain tumor Phe subjective and 
objective improvement which occurred when the hypocalcemia was corrected has 
excluded this possibility 


Prophic detormities of the nails were observed in one ot our patients (Case <), 
the deformity of the nail beds suggesting the appearance of chrome fungous intec 
tion Phis cleared completely when the hypoparathyroid state was controlled 

It has been stated that patients with hypocalcemia usually show a negative reac 
tion to the Sulkowitch test, because the threshold for renal excretion of calcium ts 
said to be 7 to 8 mg. per 100 ce.' Selve.** however, considered the nal threshold 
to be about 6 mg. per 10! ur two patients with idiopathi hypoparathyroidism 
consistently showed eative reactions to the Sulkowitch test at low serum calcium 
levels. However, our patient with pseudohypoparathyroidism while having fairly 


: reaction to the 


pronounced symptoms of tetany, alwavs showed a 1 
Sulkowitch test. even with serum calcium values as | as 5.0 mg. per 100 cx 
\t one time. when the serum calcium was 5.9 mg. p 100 ce., the 24-hour 
urinary excretion of calcium was found to be 117 mg \lbright and Rettensteimn 
mentioned three cases of hypoparathyroidism in which caleuria occurred at low 
levels of serum calcium. In one of their cases a coccal pyelonephritis apparently 
was the cause There was no evidence of renal infection in our patient 

In many cases of hypoparathyroidism, the Sulkowitch test can be used as an 
adequate guide to treatment without the necessity of frequent serum calcium deter 
minations.“*- However, in our case of pseudohypoparathyroidism, the symptoms 
and the Chvostek sign provided the only practical guides to therapy Occasional 


serum calcium values gave confirmatory evidence of clinical improvement 


RELATIONSHIP OF HYPOCALCEMIA AND CONVULSIONS 


Several studies have shown that most patients with idiopathic epilepsy do not 
have abnormalities in the serum or cerebrospinal fluid concentrations of calcium 
23. Eaton and Haines.® Siglin, I. S.; Eaton, M.: Camp, J. D., and Haines, S. F 
Symmetric Cerebral Calcification Which Hoy Postoperative Parathyroid Insufficiency 


Report of a Case, ] Endocrinol He 37 (June) 1947. Camp, J. D.: Symmetrical 


Calcification of the Cerebral Basal Ganglia: Its Roentgenologic Significance in Diagnosis of 


Parathyroid Insufficiency, Radiology 49:568-577 (Nov.) 1947 


24. Albright, F Note on Management of Hypoparathyroidism with Dihydrotachysterol, 
J. A. M. A. 112:2592-2593 (June 24) 1939 
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or phosphorus Perhaps, as suggested by Lachmann,* if a large number of persons 
vith epilepsy of unknown cause were studied carefully, a few cases of hypocalcemia 
ivht he discovered 


ase in point is that of our first patient, who bore the 
for eight vears and received anticonvulsant medication, with 


partial control of his seizures, until the state of hypocalcemia was discovered 
nel corrected 


ciagnosis of “epilepsy” 


\pproaching this problem from the opposite point of view, one should note that 


Vv certain patients with hypocalcemia have true epileptiform seizures, while others 
lv low serum calcium levels and pronounced symptoms of tetany never 

onvulsions. In Lachmann’s series,” epileptiform seizures were reported to 
eceurred in 3 of 22 


cases of idiopathic hypoparathyroidism and in & of 5¢ 


In the group with postoperative hypo 
irathvroidism the & patients with convulsions were among the 20 who had more 


postoperative hypoparathyroidism 


nged and severe hypocaleenna 


lwo of the three patients with pseudohypo 


idism reported by Albright, Burnett, and associates! sutfered fron 


determines whether or not a hypocalecemic patient will have 


is apparently unknowt1 lo our knowledge, 


no adequate electre 
lographic studies on a group of hypocalcemic patients have been 
nd associates studied the relation of parathyroid insufficiency 


lectroencephalogram, but their criteria for hypocalcemia seem questionable, 


stated that the serum calcium in all patients was below 10 mg. per 100 c« 
lieved that adequate treatment, especially by parathyroid graft, caused the 
ce] halograp! le patter 


to improve, although abnormalities still appeared 


ctroet 
ith hyperventilation 
haus and Inele suggested that hypocalcemia per se causes an abnormal 
phalogram, with a return of 


the tracing to normal when the hypocalcemia 
In our Cases 1 and 3 the electroencephalograms were strikingly 
the serum calcium was low \fter the serum calcium had returned 


electroencephalograms improved remarkably, but still showed mini 
mal abnormalities 


ormial, the 


Unfortunately, no tracing was taken prior to the onset of the 
hypoparathyroidism in either case However, normal electroencephalograms have 


heen recorded in some hypocalcemic patients at a time 


when the serum calcium 
\ tlues Were low 
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1 Spinal Fluid, |. Biol. Chem. 65: 101-115 ( Aug.) 1925. Lennox, W. G., and Allen, M. B 
lies in Epilepsy XL. The Calcium Content of the Blood and of the Spinal Fluid, Arch 
Psychiat. 24:1199-1205 (Dece.) 1930 Katzenelbogen, S The 
od and Fluid 


Inorganic Substances in Serum 


Distribution of 
and the Carbon Dioxide Content of the Blood in Epilepsy 
Epilepsy and Tetany, J. Nerv. & Ment. Dis. 74:636-644 ( Nov.) 1931 


1 Castillo, KE. B.; Manfredi, J. F., and de la Bolze, F. A. 


Parathyroid 
Human Electroencephalogram, J. Clin 


Endocrinol. 4:493-499 (Oct.) 1944. 
Clinical Observations 
ind Epilepsy, J. Clin. Endocrinol. 5:147-150 (March) 1945. 
Levy, H. A Unusual Clinical Manitestations 
rth America 31:243-253 (Jan.) 1947. Cohn, R 
MeGraw-Hill Book Company, 1949 


Taubenhaus, M., an H. M on a Case of Idiopathic 


of Chronic Hypoparathyroidism, M 
Clinical Electroencephalography, New 


pp 38 39 


dal 
1 clot 
Lhev he 
ely 
‘ 
eCTCON 
Ca 
Relation Betweetr 
Odori 
tt 
letany 
Clin. N 
\ 


IRT—IDIOPATHIC HYPOPAK 


Our second patient, who had a normal electroencephalogram when his serum 
calcium was 6.1 mg. per 100 cec., never had convulsions, although he had severe 
tetanic symptoms. His hypocalcemia was of recent onset and was treated promptly. 
Qn the other hand, the first and third patients, who had abnormal electroencephalo- 
grams, both had convulsions, as well as tetany. From the history of the first 
patient, it would appear that the convulsions and hypocalcemia had begun nine 
vears before, and in the third patient both the convulsions and the hypocalcemia 
probably began in infancy. Both the latter patients had marked improvement in 
the tracings, as well as cessation of convulsions, when the hypocalcemia was cor- 
rected, thus suggesting that reversible cerebral changes had occurred when the 
serum calcium was low. However, the repeat tracings in both cases showed some 
abnormalities, indicating perhaps either that permanent alterations in the brain 
due to the hypocalcemia had occurred, or that the electroencephalogram was 
abnormal prior to the onset of hypocalcemia, or both. The only evidences suggesting 
permanent cerebral alteration due to hypocalcemia are the cerebral calcification 
mentioned previously and the mental retardation in some cases of pseudohypopara 
thyroidism. 

From a practical aspect, we noted that in many of the reported cases of hypo 
parathyroidism,°" as well as in our cases, convulsions ceased when the serum calcium 
Was maintained at a normal level. Anticonvulsant drugs were unnecessary in our 
Cases, 

SUMMARY 

1. Two cases of idiopathic hypoparathyroidism and one probable case of 
pseudohypoparathyroidism are presented. 

2. The incidence, diagnostic criteria, and characteristic findings of these two 
conditions are reviewed. The case of pseudohypoparathyroidism also presented the 
unusual feature of calcuria in association with low serum calcium values 

3. The relationship of hypocalcemia to convulsions is discussed. 

\ppENDUM: Blood serum taken from L. S. (Case 3) was tested for anti- 
parathyroid-hormone activity by Dr. James H. Leathem, of Rutgers University. 
\s tested in rats, there was no definite evidence of inhibition of parathyroid 
hormone by the patient’s serum. However, it was Dr. Leathem’s opinion that 
treatment of the patient with parathyroid had been discontinued for too long a 
time (over two years) for one to expect any pronounced antihormone effect of the 
serum. 

Serums from the other two patients were also tested, and did not exhibit any 


antihormone activity. 
University of California Hospital (Dr. Wise). 
33 South Hamilton St., Poughkeepsie, N. Y. (Dr. Hart). 


Dr. Harry Kaplan, of the Neurological Service of Kings County Hospital, interpreted the 
electroencephalograms; Dr. Leonard J. Brandt, of the Medical Service (Long Island College 


Division) performed the special renal function studies in Cases 1 and 3, and Edward Gordon, 


D.D.S., photographed and described the teeth of L. S. (Case 3) 


29. Eaton and Haines.* Taubenhaus and Engle.*7 MacBryde, C. M.: Treatment of Para- 
thyroid Tetany with Dihydrotachysterol, J. A. M. A. 111:304-307 (July 23) 1938. Haines, 


S. F.: Parathyroid Insufficiency, M. Clin. North America 24:1019-1026 (July) 1940. 


CYSTS OF THE SACRAL NERVE ROOTS 


Clinical Significance and Pathogenesis 


1. M. TARLOV, M.D 
NEW YORK 


M Y DISCON\ RY in 1938! of evsts of the sacral nerve roots was followed in 
1948 2 by my blishment of their clinical importance as one cause of the 
clatic svndron Further experience has proved that they may be responsible also 


irious caudosacral syndromes. My most recent investigations have thrown light 


n the pathogenesis of these cvsts 


\lv original studies of the histology of the filum terminale necessitated rather 


mplete dissections of the lower end of the spinal cord, with the sacral nerve 


and ganglia attached Five of 30 such dissections revealed cysts of the 
sacral nerve roots and ganglia.'" In a later series, of 45 cadavers, cysts 
vere encountered in five specimens, all on the sacral nerve roots ( lig ld) The 
ubjects in the series were between 49 and 63 years of age 
sts were concealed under the posterior arch of the sacrum, a region 
xplored at autopsy, much less at operation This explains why these 
heretofore been overlooked 
stologic studies | showed that the cysts arise at the junction of the posterior 
root and its ganglion (big. 2 They begin in the perineurial space and 
ww surround the entire nerve root (Fig. 34). On the other hand, the cysts may 
invade the nerve root or the posterior root ganglion an | become surrounded by com 
pressed nerve fibers (Fig. 38). By tracing these cysts in serial sections, one may 
demonstrate that they begin in the perineurial space, between the endoneurium, 
rived, from the pia mater, and the perineurium, formed by the arachnoid 
In 1947 these cysts were described in Sweden by Rexed*® who had over 
oked my publication of 1938. Tle stressed the fact that arachnoidal proliferation 
sometimes acompanies the evsts but did not explain why Nor can [ see a causal 
connection 
SICAL SIGNIFICANCH 
f my dissections disclosing evsts were done in the anatomical laboratory 
lavers with incomplete records. How many of these lesions were accom 


Vv symptoms is therefore unknown. 


cal i | OW ind Fifth Avenue Hospitals, the 
Neurology at Neur f New York Medical College 
M (a) Structure of the Filum Terminale, Arch. Neurol. & Psychiat. 40:1, 
l of the Spinal Nerve Roots, ibid. 40:1067, 1938 
Cysts (Perineurial) of the Sacral Roots: Another Cause (Removable) 
\. M. A. 138:740, 1948 
\rachnoidal Proliferations with Cyst Formation in Human Spinal Nerve 


ervertebral Foramina, |. Neurosurg. 4:414, 1947 


From. th 
Tarlov, 
> “Tarlo 
3. Rexed, | 


The cysts are sometimes accompanied by symptoms, however The first proof 


of this came while I was operating on a woman for sciatica | thought she had 
a herniated disk but did not find one. Then, just as the operation seemed about 
to end without a lesion being found, | noticed epidural fat extruding from under 
the posterior sacral arch. When this fat was removed, a cyst-like bulge came into 


view. After removing 2 cm. of the sacral arch, | saw the entire cyst on the second 


-4, perineurial cyst of third sacral root, encountered by chance at autopsy 
B, acute hemorrhagic cyst of third sacral root. Most of the other roots shown are also 
hemorrhagic. This specimen was obtained from a woman aged 63, who died nine days after the 
onset of subarachnoid hemorrhage 
, large hemorrhagic cyst « hird sacral root, from the same cord as that shown in B, with 
( hemorr! yst of third ral 3 tl 1 that sl B tl 


nerve roots in situ 


sacral nerve root. Compression of the cyst did not obliterate it, an observation 


proving that the cyst contents were not in communication with the cerebrospinal 


fluid. Excision of the cyst resulted in the patient’s complete recovery. 
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Fig. 2—Large cyst surrounding sacral nerve 
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Within the past 18 months I have been able to confirm my preoperative diag 


nosis of sacral perineurial cyst in two cases 
One patient, a man aged 28, complained that for nine months he had experienced increasing 


numbness of the penis and left thigh and urinary incontinence when coughing. Two months after 


his illness began, a herniated inte: vertebral been removed from between 


1, cysts occupying perineurial space of lower sacral nerve roots; «K about 63 


if perineurial cyst into nerve root; & about 14.5. Compressed root fibers sur- 
4 perineurial and intraneural 


extension 
round the cyst entirely. Serial sections, however, reveal continuity « 


portions of cyst. Hematoxylin-eosin stain 


the fourth and fifth lumbar vertebrae on the left side. His symptoms continued, and the area 


of numbness extended over the penis, buttock, and rectum. Penile erection and ejaculation 


became difficult 
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disease 
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me 
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bilaterally 


nerve 
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somewhat 
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the penis, 
he myelogram was normal 

reddish blebs and surface 
sacral nerves. A portion of 
left side as 


had 


subsided 


heen arrested, but. the 


roots encoun 
arch of the 


large cyst 


the right 


Eversion 


total protein per 100 
terminated 


higher 


revealed nothing abnormal 


on 
g. +). For the 


absence of pinprick appreciation ove 
the tc | Phe right ankle jerk was absent. 7 
The posterior sacral are as removed. There were small, soft 
rinkles on the posterior 1 t eangha of the right and left second 
the ganglion, including the cyst, was removed on the right side, and t 
unctured with a scalpel to provide drainage 
Histologically, the tissu is an early-stage perineurial cyst 
Thirteen months after his last operation the 
bjyective unchanged. His urinary 
ft \ 
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4 
ig. 4.——Drawing made from operative sketch, showing cysts of sacral 
tered at operat lhe fifth lumbar vertebra is show1 The edge of the 
icrum under which the evsts lay is seen. The insert shows a photograph | 
Phe second patient, a woman aged 70, complained of tingling of > i= 
got dand 1 veal att respectively. Firm sacral pressure i 
i the right fo ed 72.9 
than norma 
ta portion the posterior osed tour 
the posterior root ganglia of the second and (iti =e EE 


Fig. 5 {, retouched photograph taken at operation, 
root. This excised cyst is shown in the insert of Figure 


B, photomicrograph of one of the small cysts sho 
endoneurium on one side and with perimeurium, covered 


toxylin-eosin stain; x 163 


of third sac 


Phe cy 
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the ganglia and cysts were removed: only the domes of the cvsts were 


ogic studies confirmed the diagnosis (Fig. 58) 


after operation the patient. st complained of tingling but said that it was 


than before. There has been return of normal power to the right foot 


hemorrhage within posterior and anterior nerve roots at their junctior 
inglion ( x about 17 


Hen 


and nerve tasciculi of anterior and posterior nerve roots : 


Complete excision of the cyst and the posterior nerve root and ganglion from 


Which it arises ts the ideal surgical treatment. This cannot be done, however, when 


\ 
100 
One mont! 
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the cysts are multiple, as in the preceding case. Further experience must deter- 

mine whether complete excision is the best method of handling multiple cysts 
Weiford * (1950) has also successfully removed such a nerve-root cyst from 

under the posterior arch of the sacrum in a woman. Her chief complaints were 


urinary retention, sacral backache, and leg pain. The operation relieved the pain 


and urinary symptoms completely. Schreiber and Haddad * have encountered 


three cases, and others have recently come to my attention 


PATHOGENESIS 
Recent experience in two cases with necropsy has thrown light on a cause of peri 
neurial cysts. Hemorrhagic and cystic changes were found in the sacral ganglia. 
Both patients were hypertensive; the first died of subarachnoid hemorrhage, and 


the second, of intracerebral and subarachnoid hemorrhage. 


Fig. 7.—A, scattered hemorrhages within posterior root and its ganglion. The anterior root 
shows hemorrhage within its sheath; x 12. B, hemorrhage within nerve root; * 20. Early 
cyst formation is seen within the center of the nerve root. Hematoxylin-eosin stain 

Sections shown in Figures 6 and 7 were taken from the second and third sacral nerve roots 
of the cord shown in Figure 1B. 


Cask 1 \ woman aged 63 had onset of headache and sudden loss of consciousness four 
hours before admission. Lumbar puncture revealed very bloody cerebrospinal fluid. Six days 
atter the onset of her coma she began to awaken and complained of intense headache. Four 
days later she again became comatose, and died nine days after the onset of her illness. 

\utopsy revealed generalized arteriosclerosis, nephrosclerosis, and subarachnoid hemorrhage. 
The lower end of the spinal cord, with the sacral ganglia attached, was obtained for histologic 
study. The other ganglia, unfortunately, were not obtained. The sacral ganglia all appeared 
hemorrhagic, and there was pronounced cystic enlargement of the right third sacral ganglion 
4. Weiford, E.: Sacral Perineurial Cysts, Cleveland Clinic Quart. 17:106, 1950, 

5. Schreiber, F., and Haddad, B.: Lumbar and Sacral Cysts Cansing Pain, J Neurosurg. 


8:504, 1951 
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Fig. 10 1, higher power view of cyst shown in Figure 9B; x 107. B, degeneration of 
tissue with cyst formation in vicinity of thick-walled blood vessel (I’); *& 163. Fresh hemor 
thages are also seen. Hematoxylin-eosin stain 
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extensive hemorrhage in the perineurium and epineurium. Massive hemorrhage occurred in the 
right third sacral ganglion and in the proximal portion of the posterior root (Fig. 6.4). All other 
sacral ganglia and both anterior and posterior roots contained small hemorrhages. The hemor 


rhages were most intense at the junction of the posterior root and its ganglion (Fig. 7). They 


Fig. 11 !, degeneration of ganglion cells and other neural tissue leading to cyst formation 
Lymphocytic infiltration is seen. B, thick-walled hyalinized blood vessels near small cyst of nerve 
root. These are many pigment-laden phagocytes (evidence of old hemorrhage). Hematoxylin- 
eosin stain; 198. 


were greater on the posterior than on the anterior roots. Neither the hemorrhages in the 


perineurial space nor those within the perineurium and epineurium extended beyond the middle 


of the posterior root ganglion or beyond the corresponding level, approximately, on the anterior 
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Many of the blood I 


vessels 
rt 
arteries were thickened 


1 cells around some 


the hospital, when lumbar 
us evening she had suddenly 
years and one year previously, 


had been hypertensive 


and cerebral and subarachnoid 
the lower lumbar or sacral 

hat enlarged and cystic 
ripheral nerves, were embedded 


s-Bielschowsky preparations 


ganglion at its junction 
perineurium and partly with dis 
pigment granules and lymphocytes were visible 
djacent to the cysts. The ganglion and its pos 
of yellow pigment in the 
proximal pole of the cyst wall. Some of the 
here were several fresh hemorrhages withir 


within the epineurial and perineurial sheaths, 


one tascicle 
agulum (Fig. 9B) 


the perineurial space 


as cavities containing variable 
ls and connective tissue wert 


re moderately infiltrated witl 


nerve roots and their sheaths 


showed no degeneration 


it 


COMMENT 


is of special interest because of the history of three cardiovascular 


Phe last episode was accompanied with subarachnoid hemorrhage, and it 
it the others were also. Histologic evidence of both fresh hemorrhages 


perineurtal cvsts was noted in the sacral nerve roots and ganglia 


‘ pical 
roots and gangla were cavities containing degenerated cells 

nnective tissue fibers. Recent hemorrhages or blood pigment was present 
these cavities. They represented transitional stages between the recent 
he 


morrhages and the old, large cysts that communicated with the perineu 


rom these observations, it is almost certain that if the first patient 
| trom her illness cysts of the sacral nerve-roots would have developed 


norrhages and the destroved nerve-root and ganglion tissue became 


Some of the small cavities within nerve root and ganglion did not appear 
ite with the perineurial space 
both cases recent subarachnoid hemorrhage extended along the perineurial 
the posterior roots as far as the middle of the ganglion and to the corre- 
sponding site along the anterior roots 


( 


The hemorrhage was greater along the 


posterior than the anterior roots, and more pronounced in the sacral than in the 
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lumbar re ind iwlia This was probably an effect of gravity, since 


gang] 
patients were on their backs, with head and chest elevated. It remains t 
determined whether these changes occur at higher levels 

The hemorrhage within the ganglion, nerve root, perineurium, and epineurium 
was probably the result of rupture of their distended veins, the drainage from 
which was impeded by accumulations of red cells within the subarachnoid and 
perineurial spaces. It may have resulted in part by direct infiltration from pert 
neurial spaces 

cases the intraneural hemorrhage was secondary to the subarach 

noid hemorrhag It is very likely that primary hemorrhage may occur within 
the ner ot or the ganglior frauma, direct or indirect, or any one of the mani 
fold cau of tissue hemorrhage in general, may produce bleeding and residual 
perineur ormation 

It is of interest that Schreiber and Haddad,° on the basis of their operative 
experience with tl unusual lesions of sacral nerve roots—one a swollen, trauma 
tized nerve root; t second a hemorrhagic nerve root, and the third a= sacral 
] 


perineurial t \ led to believe that trauma and then hemorrhage led to cyst 


formation logic observations show clearly that nerve-root hemorrhage 
does result in perineurial cyst formation. It 1s probable that such cysts can occur 
in anterior r . because hemorrhage, the precursor of these cysts, has been 
observed withn ie anterior, as well as the posterior, roots 


] 


are causes Of sacral perineurial 


cysts other than hemor 
rhage presence of numerous thickened blood vessels with hyalinized walls, 
surrounded by rarefied neural tissue. and even cavitation, strongly suggests that 


thrombosis or ischemia may ad to tissue destruction and cyst formation In 


one case hemical analysis of the cyst contents was possible 

wnalysis showed 62.5 mg. of potassium per 100 fluid, that is, four 
times that of the normal cerebrospinal fluid. Since cells are high in potassium, this 
finding, to suggests a degen rative origin ot the cysts 

cg bserved hyaline degeneration of tissue within some anterior or posterior 
roots of d ganglia without cavity) tormatior | have also seen marked 
chromatolysis of ganglion cells, chiefly a pigmentary degeneration, and secondary to 
blood-vessel thickening It is possible that many obscure cases of sciatica, with 
or without motor abnormalities, mav result from these changes 

Certainly, there are rewards in store for the pathologist who will take the time 
and trouble to examine the previously neglected lower end of the spinal cord and 
its nerve roots and peripheral nerves. From such studies the clinician may better 


understand and treat many hitherto obscure sciatic and caudal syndromes. 


CONCLUSIONS 
Sacral perineurial cysts are relatively common and may produce symptoms 
2. Slowly progressive changes referable to the sacral or coceygeal portion of the 
cauda equina should lead one to suspect such a cyst. 


3. A sacral perineurial cyst should be suspected also in cases of the sciatic 


syndrome when operation fails to reveal a herniated intervertebral disk or any 


other adequate cause of the clinical picture. 
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+. To find such a cyst, the posterior sacral arch must be unroofed. This pro- 
cedure is simple, but in the past it has been rarely resorted to, a fact that accounts 
for the oversight of these lesions 


lhe 


cyst may result from subarachnoid hemorrhage, which spreads, to a 
limited extent, along perineurial spaces and then distends and ruptures veins within 
the nerve root and ganglion, or infiltrates these structures directly. The absorp- 
tion of the hemorrhage and destroyed nerve tissue leads to cyst formation. 

6. The presence of rarefied neural tissue, and also of cavitation accompanying 
thickened blood vessels, suggests ischemic cell degeneration as another cause of 


cyst formation. Pronounced degenerative changes in the nerve root or ganglion 


without cavitation also occur. Many obscure cases of sciatica, with or without 


motor abnormalities, may thus be explained. 
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STATISTICAL CONTROL STUDIES IN NEUROLOGY 
Ill. The Hoffmann Sign 


M. J. MADONICK, M.D 
NEW YORK 


\RIOUS investigators have expressed divergent opinions concerning the inci- 

dence of the Hoffmann sign, its explanation, and its significance. Hence it was 
considered advisable to review the subject and to study the significance of this sign 
in a large population. 


REVIEW OF LITERATURI 


Previous writers may be classified under three groups on the basis of their posi- 


tion as to the signiticance of the Hoffmann sign: Group 1 consists of those who 
consider the Hoffmann sign a pathologic sign, indicating pyramidal-tract involve- 
ment; Group 2 consists of those who believe that the Hoffmann sign indicates 
pyramidal-tract involvement but that, owing to its frequent presence in other condi- 
tions, its clinical value is doubtful; Group 3 consists of those who do not consider 
the Hloffmann sign as pathologic or of any clinical value 

Group 1.—Keyser,'’ who preferred the term “digital reflex,” stated that the 
Hoffmann sign is found practically always present in cases of organic lesions of the 
upper motor neurones except during the period of “shock,” and also in some fune 
tional cases, associated with “lively” deep reflexes He grouped the Hoffmann 
sign with the defense movements rather than with the tendon reflexes. Fay and 
Gotten * obtained the sign in 21 of 393 students examined; only 14 showed a Bab 
inski sign. Careful histories brought out the presence of former head injury, sun 
stroke, epilepsy, or meningitis in 13 of the 21 subjects; from 8 no such history was 
obtained. ©f 285 patients in various wards of the Philadelphia General Hospital 
whose diagnoses and symptoms did not imply organic nervous disease, the Hoff 
mann sign was present in only 2; one of these had a Babinski sign. These authors 
concluded that the Hoffmann sign may appear without a Babinski reflex when “the 
lesion involves the area or fibers concerned in motor function of the upper extrem- 


ity.” Fulton and Viets * stated that the Hoffmann sign signifies involvement of the 

From the Neuropsychiatric Service of the Morrisania City Hospital 

The first two papers in this series have appeared in previous issues of the ARCHIVES 
(Savitsky, N., and Madonick, M. J Statistical Control Studies in Neurology: I. The 
Sabinski Sign, Arch. Neurol. & Psychiat. 49:272, 1943; Il. The Pronator Sign of Wilson, 
A.M.A. Arch. Neurol. & Psychiat. 67:344, 1952 

1. Keyser, T. S Hoffmann’s Sign or the “Digital Reflex.” J. Nerv. & Ment. Dis. 44:51, 
1916 

Fay, T., and Gotten, H. B.: Clinical Observations on the Value of the Hoffmann Sign, 

J. Nerv. & Ment. Dis. 77:594, 1933 

3. Fulton, J. F.. and Viets, H. R.: Upper Motor Neuron Lesions An Analysis of the 
Syndromes of the Motor and Premotor Areas, J. A. M. A. 104:357, 1935 
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premotor area. lVerelman * found the Hoffmann sign in 14 of 694 medical students 
and registrants at a railway technical school, an incidence of 2%. Three of the 14 
persons also had a Rossolimo sign. Two of the subjects had a history of asphyxia- 
tion at birth. Ina second group of 208 patients, with medical, surgical, and periph- 
eral disorders of the autononne nervous system, the Hoffmann sign was obtained in 
3, an incidence of 1.4%; 1 of these patients had also a Babinski sign erelman 
vas of the opinion that the Hoffmann sign appears as a result of involvement of the 
corticospinal pathways above the seventh cervical segment and that as such it has 
definite clinical significance. examined 2,017 students at the University of 
Michigan; 159 had a Hoffmann sign. Of the 159 students, 153 were reexamined 
iter an interval of four months; at that time the sign had disappeared in 32; for 
O& the results were classified as incomplete, since there was flexion of one or more 
fingers but not of the thumb. The remaining 33 patients had a true Hoffmann sign 
(of these 53 students with a unilateral or bilateral Hoffmann sign, 23 were neurologi 
| normal ; 5 had a Babinski sign; S had hyperactive deep reflexes ; © had ocular 
uch as nystagmoid movements; 1 had a deformity due to poliomvelitis, and 

paresis of an arm. Of the 53° students, 33 had no history of neurologic 
involvement, and several had previously had head injuries and infections of the 


entral nervous system. In [:chols’ series the incidence of the Hoffmann sign was 


but only 33, or 1.63%, had an unexplained sign. This investigator stated, 
apparent that the Hoffmann sign almost always indicates a disturbance 
wramidal pathway.” Kastein” was of the opinion that the Hoffmann reflex 
tL mvostatic retlex of the flexor muscles of the hand and appears generally in an 
creased excitatory state, such as that following a lesion of the cortical motor centers 
their spinal tracts. Lange‘ expressed the view that the Hotfmann-Tromner 
had, in his opinion, the same significance as the Babinski sign. Purves 
believed that the Lloffmann sign is a pyramidal-tract sign. 

Schneck ° examined more than 2,500 soldiers at military stations, 
nen separated from the service, enlisted men and officers seen in neuro 
psveliatric consultation, and officers being examined for commissions in 

rular Army. The Hotfmann sign was present in “2.5 to 3%." It was unilateral 
50% of the men in whom it was present. He concluded that “the Hoffmann 
t positive indication of organic pathology would seem to bear greater sigm 
when accompanied by a suggestive history or by other pathological signs 
Pitfield.!’ who described a method of reinforcement of the Hoff 


Vv raising the pressure in a sphygmomanometer arm cuff to 300 mm. 
and Its al ovet nevropat 
Its Incidence in University Students, J. Nerv. 
voorkomen van den reflex van type Troemner, Hoff- 
vski, Nederl. tijdschr. geneesk. 80:1187, 1936 


paulista med. 18:351, 1941 
Itimore, Williams & Wilkins 
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Hyg, found the reflex so frequently in disorders which are not the result of truly 
organic destructive lesions above the sixth cervical segment that he believed it might 
be due to “a more or less functional derangement of the pyramidal tract. Pres 
sure from an overturgid cerebral vessel, angiospasm, or some toxic factor or com 
bination of arterial pressure and the latter may produce it.” He also stated: “it 
is found oftener than the Babinski; it occurred when the latter was absent in the 
same case It is most disappointingly absent in grave organic lesions and con 
fusingly present in ephemeral and functional disorders. It is a sign of disease or 
some dysfunction in the body.” Dana wrote that “its presence generally indi 
cates a pyramidal tract lesion. It is not very trustworthy.” Nielsen '* found that 
the Hoffmann sign “is present in normal persons with active deep reflexes and in 
lesions of the corresponding pyramidal tract.” Monrad-Krohn stated, “It 1s 
chiefly found in pyramidal lesions but sometimes also (and then symmetrically on 
both sides) in neurotic individuals with general hyperretlexia.” 

Group 3.—Cooper '* believed that the Hoffmann sign was due to increased tonus ; 
1.e., that it is a tendon reflex and not a defense reflex. \Wartenberg,'® wrote, “It 
is essential to stress that however valuable a pyramidal tract sign the Hoffmann 
reflex may be, it is not in itself pathologic ; it indicates, if outspoken, only a state 
of increased muscular tonus, which may be pyramidal, but may also be functional.” 
He considered it a muscle stretch reflex. Brain '® stated that “Hoffmann’s reflex 
is probably an index of muscular hypertonia rather than of a pyramidal lesion as 
such It is not always positive in the presence of such a lesion and may be 
elicitable in a nervous individual with no organic disease.” Grinker and Bucy 
were of the opinion that “it is indicative of a hyperactivity of the tendon reflexes in 
this region. However, there is no adequate sign of a lesion of the pyramidal tract to 
the upper extremities comparable to the sign of Babinski in the lower extremities.” 

\lpers '* stated 

Phe Hoffmann sign is of doubtful value since it 1s often present in tense subjects 
frequently absent in the presence of well pronounced disease of the corticospinal system 
Hoffmann sign must he garded as an exaggerated form of the wer flexor reflex, indicative 

a state of increased muscle tor This may in many instances b ue to a pyramidal lesion, 

functional and it is not infrequently lacking he presence of pyramidal tract 


nereased muscle tone rather lan of corticospinal disease as such 
| 


of pyramidal disease, as ts « n assumed 
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PRESENT INVESTIGATION 


\Vaterials and Methods.—In the present investigation, I examined neurologically 2,500 


s with non-neurologic disease admitted to the medical, surgical, and obstetrical wards 


atient 


f the Morrisania City Hospital. The age incidence of the group, when graphed, showed a 


bell-shaped curve, indicating that the sample was statistically valid. There were 1,696 females 


ind 804 males. This ratio is greater than the ratio of 100.6 females to 100 males in the Bronx, 
‘ rding to the census of 1930. The greater number of females is probably due to the large 
ecologic division in this hospital. Negroes comprise 1.02% of the population of the county ; 
the series of 2.500 hospital patients, Negroes constituted 11.6% of those examined. The 
1.—Cases of Unilateral Hoffmann Sigi 
Wit! 
With out 
(othe 
s Ne Ne 
\ vic 
Six \ Sex Signs Signs Diagnosis Other Neurologie Findings 
Pernicious anemia Vibration diminished in lower extremities 
i 
! M Hypertensive heart Babinski and Chaddock signs bilaterally 
I I Hypochromie anemia 
Carcinoma of stomact Bilateral Babinski sign; absence of abdor 
reflexes 
I i t Carcinoma of ovary Babinski sign on lett; absence of abdon 
il reflexes 
I yperative adhesions 
Incomplete abortior 
I I Diabetes mellitus 
I Aleoholie gastritis 
I M Hy pertensior 
Postherpetic neuralgia 
Fibroid uterus 
Rheumatie heart disease 
I M Carcinoma of col 
M ircinoma of stor 
I Carcinoma of cervix 
M Bronchial asthma 
} Cirrhosis of liver \bsence of right abdor i] reflexes 
I Threatened abortio 
Subacute appendicitis 
. I \rteriosclerotic heart disease Babinski sign on right 
‘ ‘ ma ect 
I Hypertensior Bilateral ror and Oppenheim: signs 
Babinski s on right 
I Ba lary «lysentery Absence of abdominal 
( ‘ colo Babinski sign on right Is fixed te 
lizht hyperactive deep 
Hypertensive 
Postoperat ‘ 
eet cervix 
! Ovarian eyst: hypertens I eflexes hyperactive; right ankl 
it number of Negroes in the series is most likely due io economic conditions and_ the 
wt that the hospital is a city institution 


Hoffmann sign was elicited by snapping the nail of the partially extended middle 
nger. It flexion of the thumb occurred, the reaction was considered positive; flexion of the 
gers with no flexion of the thumb was considered a negative reaction. Presence ot 
t Hottmann sign was confirmed in each patient by reexamination during the hospital stay 
Discussion of the Tromner sign is omitted, since the technique and position of the hand in 
e very different from those of the Hoffmann sign,'’ although some investigators 


consider e two signs identical 


Results of Study In Tables 1 and 2 are listed the cases of unilateral and bilateral 


Hottmann signs, respectively. Of the 2,500 patients, 52 had the Hoffmann sign, an 


19. Tromner, | Uber Sehnen-resp. Muskelreflexe und die Merkmale ihrer Schwachung 


und Steigerung, Berl. klin. Wehnschr. 50:1712, 1913 
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incidence of 2.08%. The sign was unilateral in 31 of the 52 patients, or in 60%. 


This figure was a little higher than the 50% obtained by Schneck.* Of the 31 
patients with a unilateral Hoffmann sign, 10, or 32, had other neurologic findings. 
Of the 21 with a bilateral Hoffmann sign, 6, or 29%, had other neurologic findings. 


It is interesting to note that of the unilateral cases, the sign was on the right side in 


only 9 and was on the left side in 22. Pitfield '® also found the Hoffmann sign more 


2 ‘lateral Hoffmann Sign 


With Without 
(other Other 


Diagnosis Other Neurolovic Findin 


Mastoiditis 
Hypertensive encepha Oppenheim sien 


on left: history of 
lopathy 


amaurosis; coma 
Carcinoma of stomach: Absence of 


abdominal reflexes on one 
hypertension 


side (right 

Gonorrheal arthritis 

Fibroid uterus 

Hypertensive heart dis Absence of 
ease 


abdominal reflexes on one 
(right); hyperactive deep re 


Bronchitis Bilateral Babinski sign: Oppenheim 
reflex on right; Rossolimo sign on 
lett 

Appendicitis 

Fibroid uterus 

Bronchitis 

Pulmonary tuberculosis 

Hypertensive heart dis 

ease 

Adenoma of thyroid 

Hypertensive heart dis Rossolim 

ease 

Myeloid leukemia 

Appendicitis 


» sign on left 


tronorrheal salpingitis 
Rheumatic heart disease History of chore 
Arteriosclerotiec heart 
disease 
Rheumatic heart disease Bilateral Babinski 
deep reflexes 


sign; hyperactive 


Fibroid uterus 


Age Group 
Total no. in this group 
No. with Hoffinann sign 


Incidence of Hoffmann si 


frequently on the left side than on the right. In the present series, only 5 patients 


with the Hoffmann sign were males ; 47 were females—incidences of 0.62 and 2.8%, 
In the patients with the Hoffmann 


respectively. All but one were white persons. 
sign and no other neurologic findings, careful histories disclosed no instances of 


previous head injury, infection of the nervous system, epileptic attacks, or spinal 
anesthesia. (ne patient had had an attack of chorea several years prior to admission 
to the hospital. 


If the incidence of the Hoffmann sign is arranged according to age groups, as 


shown in Table 3, an interesting observation is made. Thus it appears that the 


\ \ \ 
Neuro Neuro 
Age logic logic 
Yr Sex Signs Signs 
43 } + 
4 
47 
flexes 
‘ 
k 
43 
1 I + 
4 
4 : 
“ 
til I 
I 
‘ 
TABI 3 netdence of the Hoffmann Sion with 
40-59 60 Yr. and 
Yr Yr Yr Over t 
TO 
13 
‘ 4 10 
\ ‘ 
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Hottmann sign becomes definitely more frequent with advancing age. It is nearly six 
times as frequent in the group of patients 60 years of age and over as in the group 19 
vears of age and under and 3! times as frequent in the group 60 years of age and 
over as in the group 20 to 39 years of age 

Pitheld '" stated that “in a large group of high blood pressure patients, I have 
found the reflex roughly in about 75%." In the present investigation, there were 
195 patients with arterial hypertension. (of the patients with a Hoffmann sign, 10 had 
hypertension and 1 had a history of previous hypertension, an incidence of the 
Hoffmann sign in hypertensive patients of 5.6‘ It is not surprising to find a some 
vhat higher incidence of the Hoffmann sign in hypertensive patients, since they are 
generally older and the hypertension in itself may cause vascular accidents, resulting 
in neurologic changes. ‘This relation is borne out by the fact that 7 of the 11 patients 
vith the Hoffmann sign and hypertension had other neurologic findings. Pitfield 


id not tind the Hoffmann sign more frequent than the Babinski sign. Savitsky and 


\ladonicl found the Babinski sign to be present in 4.3% of the hospital series of 
2.500 patients tested for the Hoffmann sign: this is slightly more than twice the 
incidence of the Lloffmann sign, of 2.08% In this series the Babinski sign was 
present in 3.4% of the patients under the age of 60 and in 104% of the patients 
(ti years of aye and older 


Phat patients with nervous disease may have a Hoffmann sign is not confirmed 


an examination of 300 psychoneurotic patients, in only 1 of whom there was a 


loftmann sign This patient also had generalized hyperreflexia. Savitsky, as 
tated in unpublished data, found the Hoffmann sign in only 4+ of over 2,000 psycho 


neurotic patients 

wlieve that the Hoffmann sign is a sign of pyramidal-tract involvement. In the 

present series, 30% of the patients with the Hoffmann sign had other neurologi 
ndings Phe fact that the sign may occur without other neurologic findings does 
ot exclude the possibility of pyramidal-tract involvement. Patients were seen in the 
ime series with no symptoms or findings other than a Babinski sign. It would 

e of interest to examine a comparable group of patients 20 years later, as such a 


might disclose a higher incidence of the Hotfmann sign, due to the greater 


posure to head injuries and the appearance of new infections, especially of the 
iral type. It is difficult to determine whether the Hoffmann sign is due to func 
al disturbance of the pyramidal tract or whether it indicates only a state of 
nereased muscle tone. as propounded by Wartenberg.’” That hypertonia per se 
can result ina Hoffmann sign is somewhat refuted by Wilson’s ?! statement that 


er the Hoffmann nor the Babinski sign is to be expected in cases of pure post 


encepha 


Itic paralysis agitans 


SUMMARY AND CONCLUSIONS 
1. The Hotfman sign was present in 2.08% of 2,500 non-neurologic patients 


admitted to a large city hospital 


avitsky, N.. and Madonick, M. J Statistical Control Studies in Neurology: I. The 
Babinski Sign, Arch. Neurol. & Psychiat. 49:272, 1943 
21. Wilson, S. A. K Disorders of Motility and of Muscle Tone, with Special Reference 


to Corpus Striatum, Croonian Lectures, Lancet 221-10, 53-62, 169-178, 215-219, 268-276, 1925. 
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?. Age appeared to an important factor. Of the group 
| 


under, it was present and of the group 60 vears of 


present in + 
was unilateral in 60% of the patients 
It was present in 0.62% of the male and 2.8% of the female patients 
] 


other neurologic signs were 


5. In 30% of the patients with a Hotfmann sign, 


demonstrated 


Was present in 5.80 of 195 hypertensive patients 


1 of 300 psychoneurotic patients 


was present in 4.3 in th group of 2,500 patients 


It is concluded that the Hoffmann sign is an indication of pyramidal-tract 


involvement 


} \ 
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NEOPLASMS WITHIN THE MIDBRAIN 


MARTIN G. NETSKY, M.D. 
AND 
R. R. J. STROBOS, M.D. 
NEW YORK 


I* \ REPORT from this laboratory, non-neoplastic lesions of the mesencephalon 
and aqueduct of Sylvius were discussed.' In the present communication are 
presented four cases of neoplasms restricted to the mesencephalon. Interest in this 
area has increased in recent years, especially after the work of Magoun * and co- 
workers, The literature is reviewed for purposes of comparison, consideration being 


limited to cases in which sufficient clinical and pathologic data are available.“ Cases 


Read at a meeting of the New York Neurological Society, Nov. 13, 1951. 

From the Laboratory Division and Division of Neuropsychiatry, Montefiore Hospital for 
Chronic Diseases, and the Department of Neurology, Columbia University College of Physi 
cians and Surgeons 

1. Beckett, R. S.; Netsky, M. G., and Zimmerman, H. M.: Developmental Stenosis of the 
Aqueduct of Sylvius, Am. J. Path. 26:755-787, 1950 
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of extracerebral compressive lesions, multiple neoplasms, or lesions extending into 


neighboring structures are excluded. 


REPORT OF CASES 


Case 1—M. H., a man aged 52, began to complain of occipital headaches in December, 1946 
About a month later he was told that he had pleurisy, when he became fearful of cancer of 
tuberculosis. At the same time he began to make mistakes in his work, forgot what he was 
about to say, and frequently said strange and unrelated things. He also became forgettul, 
irritable, and suspicious of his partner in business. Deteriorating rapidly, he became drowsy 
and disinterested and incontinent of urine. Untidiness in eating developed, and he was unable 
to recognize the difference between a fork and a spoon. He became disoriented for time and 
place and was noted to be facetious and silly 

On examination in April, 1947, he was uncooperative, mute and silly, and disoriented tot 


time and place, and had grasp and sucking reflexes. Bilateral ptosis and miosis were present 


Papilledema was not found. The stance and gait were bizarre, and he fell continually to the 
sides al backward \bdominal reflexes were absent [he blood pressure was 160/80 
Roentgenograms of the skull revealed atrophy of the posterior clinoid processes and increased 
convolutional markings, but these changes were minimal. The roentgenogram of the chest 
showed an apparently normal condition except for a patch of increased density visible at the 
base of the right lung, thought to represent a zone of pneumonitis. The patient was drowsy 


during the recording of the electroencephalogram, which revealed an intermittent abnormality 
consisting of slow waves affecting the cortex diffusely, but suggesting a greater involvement 
of the left than the right side, and of the anterior more than the posterior areas. Examination 
al fluid showed 63 red blood cells and 8 lymphocytes per cubic millimeter, and 
51 mg. of total protein, 87 mg. of sugar, and 433 mg. of chlorides, per 100 cc. The Wassermann 
reaction fi the blood was negative The initial pressure of cerebrospinal fluid was thought 
to be 130 mm. of water, but difficulty was encountered because the patient was not relaxed 
The final pressure was 100 mn The diagnosis was thought to be either tumor of the frontal 
lobe or “degenerative disease” of the nervous system 

\ pneumoencephalogram was attempted, but there was failure in filling the ventricles. A 
ventriculogram then revealed marked dilatation of the lateral and third ventricles and of the 
rostral portion of the aqueduct of Sylvius and the fourth ventricle. The caudal portion of the 
aqueduct was not visualized. Suboccipital exploration was then carried out for an obstructive 


lesion of the aqueduct, but tumor was not found after t 


e vermis had been split and the fourth 
ventricle entered, or upon needling of the cerebellum. Cerebrospinal fluid, apparently coming 
from the iter, filled the fourth ventricle continuously and had to be suctioned away. Because 
of the apparent release of obstruction to the flow of cerebrospinal fluid and the operator's 
inability to visualize tumor, the procedure was terminated. The condition of the patient was 
poor. He was unresponsive, and it was noted that the pupils did not react to light and that the 
eyes diverged. He slowly sank into deep coma and died at the end of April, 1947. 

Necropsy (Dr. Julius Parker}.—The essential finding was a carcinoma in the middle lobe 
of the right lung. There were no metastatic tumors other than that described below. 

Brain Macroscopic examination There was generalized flattening of the convolutions 
Minimal herniation of the uncus was present on both sides, being more pronounced on the right, 
and the cerebellar tonsils were also mildly herniated. The postoperative defect in the cerebellum 
was noted, as were the anteriorly placed burr holes. The lateral ventricles were dilated sym- 
metrically, and the third ventricle was also enlarged. The aqueduct of Sylvius and adjacent 
parenchyma of the mesencephalon were replaced by a firm neoplasm (Fig. 1), which extended 
into the root of the upper part of the fourth ventricle. The neoplasm was well demarcated from 
the surrounding tissue 

Microscopic examination: The pulmonary and mesencephalic neoplasms had a similar appear- 
ance. In the midbrain, the tumor had almost completely replaced the aqueduct. At one lateral 
edge of the mass was a minute remnant of the original aqueduct. The neoplasm was composed 


of numerous epithelial cells with pyknotic nuclei and dark cytoplasm. These cells were divided 
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into nests by a connective-tissue stroma, which contained some lymphocytes. Many toci of 


wecrosis were scattered throughout the tumor nests. The cells, for the most part, were without 


rganization, but in some portions they were arranged in acini or papillary structures. Mitotic 


Diagnosis The final diagnosis was anaplastic carcinoma of the right lung, with a solitary 


etastatic focus m the midbrain 


} 


hig. 1 (Case 1 Oblique section of midbrain and pons. The dark mass 1s the metastatic 


It is of interest in this case that, except for ptosis and miosis, the predominant 
‘vmiptoms were mental, Such symptoms may occur, especially with midline lesions 


it any level, from the corpus callosum to the pons.t’ The clinical picture started with 


$. Fulton, |. F., and Bailey, P Tumors in the Region of the Third Ventricle Their 
Diagnosis and Relation to Pathological Sleep, |. Nerv. & Ment. Dis. 69:1-25, 145-164, 261-277, 
1929. Cairns, H Mental Disorders with Tumours of the Pons, Folia psychiat. neurol. et 


heures neerl, 53:193-203, 195% 
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anxiety ; later there were paranoid trends and memory changes, and these symptoms 
rapidly developed into a progressive dementia. 

The diagnosis was most difficult to make. A neurologic condition was not 
suspected until five months after the onset of symptoms. The primary lesion was 
silent, and its discovery at necropsy was a surprise. The ventriculogram, which was 
thought by some observers to indicate a mesencephalic tumor, raised doubt in the 


others because of the distention of the fourth ventricle. The filling defect 


minds o 
in the distal part of the aqueduct was interpreted by the latter observers as an 


artifact, and in this way they arrived at a diagnosis of “degenerative disease.” .\ 


recent review of the ventriculograms by the department of x-ray diagnosis did not 
confirm the original impression of enlargement of the fourth ventricle. The absence 
of filling in the pneumoencephalogram and the nonvisualization of a part of the 
aqueduct raised enough suspicion of a mesencephalic tumor to lead to operative 
intervention. Exploration in this difficult area was unrevealing. The continuous 
flow of cerebrospinal fluid was deceiving. The same situation was encountered in 
Case 4 reported by Alpers and Watts ‘ree flow of the fluid may have been related 
to late closure of the aqueduct or to relative porosity of the neoplasm. The sani 
considerations apply to the absence of papilledema. It is difficult to account tor the 
ventricular dilatation with such free flow, although an intermittent block could 
explain it 

Che occurrence of metastatic carcinoma in the mesencephalon is rare. Of 300 
cases of intracranial metastatic carcinoma in the files of the Laboratory Division of 
Montefiore Hospital, this region was involved in only 3. It 1s even rarer for the 


metastatic tumor to be solitary, this case being the only instance 


Cast 2.—B. B..° a woman aged 50, experienced severe and constant left frontal headache 
in April, 1947. This was associated with dizziness upon her arising from a horizontal position 
rhere was also some blurring of visiotr Shortly thereafter she began to have nausea and tre 


quent vomiting, so that she lost 25 Ib. (11.3 kg.) in the four weeks before admission. With 
these bouts of vomiting, her hands were observed to be in a main d’accoucheur position. She 
objected to their being touched, as though they were paintul There also appeared definite 
mental changes; at first she seemed only uningerésted, but later loss of memory was noted. At 
another hospital a study of the gastrointestinak system failed to reveal any abnormality. She 


was admitted to Montefiore Hospital at the end of May, 1947. Examination revealed striking 


impairment ot ory for both recent and past events. She appeared dull, was slightly dis 


oriented, and not calculate simple sums. Papilledema was not present. There were 
miosis, ptosis, and paralysis of the external rectus muscle, all on the left side. Nystagmus was 
seen on all directions, but was irregular and unsustained. There was minimal weakness 
of the left side of the tace of upper motor neuron type \ questionable intention tremor was 


present in all limbs. The left patellar reflex was increased 


\ roentgenogram of the skull showed mild accentuation of digital markings. An electro 
encephalogram revealed a mixed fast and slow frequency pattern, mostly from the anterior 
and inferior areas, and of comparable degree on the two sides. The initial pressure of the cere- 


brospinal fluid was 35 mm. of water, which fell to zero after removal of 6 ce. of fluid. The fluid 
contained & polymorphonuclear leucocytes and 5 lymphocytes per cubic millimeter. The total 
protein measured 78 mg.; sugar, 93 mg., and chlorides, 460 mg., per 100 cc The Wassermann 
reaction was negative. Three subsequent lumbar punctures showed (1) 1 lymphocyte; (2) 14 


white blood cells, of which & were polymorphonuclear leucocytes and 6 lymphocytes, and 
(3) 2 lymphocytes, per cubic millimeter. The only other total protein value recorded was 


114 mg. per 100 cc. Because of a suggestion of mild stiffness of the neck in the early days of 


5. This case is reported by permission of Dr. Leo M. Davidoff 
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her hospital stay, cultures of the spinal fluid were made, but there was no growth. During the 
following days it was noted that the deep reflexes were increased on the right side. Lethargy 
varied from day to day. A tendency to perseveration developed, and disorientation was noted 
for right and left. There was slight weakness of the extensors of the left hand. The possibility 


of tumor of the brain stem was considered 


In June a pneumoencephalogram was performed. The ventricles, including the fourth, were 
found to be considerably dilated (Fig. 2). The lower part of the aqueduct was visualized, and 
the amount of gas in the basal cisterns seemed increased but there was no displacement or 


deformity \ definite diagnosis was not established. In mid-June there developed a decubitus 


it hip with fever, and the patient then became comatose. She died at the beginning 


of July Che total duration of the illness was three months 


2 2 Lateral view in pneumoencephalographic study. There is enlargement ot 
the entire ventricular system, but the dilated fourth ventricle is noteworthy 


Vecropsy (Dr. A. Blondheim).—Outside the brain, the significant changes were restricted 
to the lungs and the genitourinary tract. There were congestion, edema, and a hemorrhagi 
infaret in the right lung. Ulcerative vaginitis and trigonitis were noted. 

Brain: Macroscopic examination There was mild flattening of the cerebral gyri, slightly 
more pronounced on the left. The brain was cut coronally, revealing symmetrical dilatation of 
he lateral and third ventricles. A tumor, containing scattered small hemorrhagic foci and cysts, 
vas seen in the dorsal portion of the midbrain (Fig. 3). The neoplasm measured 2 by 2 cm 
in its greatest diameter. The lower portions of the brain stem and the spinal cord were normal 
In appearance 

Microscopic examination: The tumor cells were extremely pleomorphic. The predominant 
cells were spongioblasts, which were frequently oriented in parallel rows; but, in addition, 
were numerous multinucleated giant cells, astrocytes, and bizarre cells. There were large 
foci of necrosis with suggestive pseudopalisading and a small zone of softening, composed of 
ages. Some blood vessels were thrombosed; a few were surrounded by lymphocytes 


The neoplasm was fairly well demarcated from the surrounding tissue in some places, but 
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other areas revealed finger-like extensions into the parenchyma. These extensions were com- 


posed of spongiobl ells and appeared to infiltrate along myelin sheaths 


1) glioblastoma multiforme involving the mesencephalon 


The mental changes in this patient were noteworthy. Lethargy, followed by 
loss of memory and disorientation, were the most prominent symptoms. Acalculia 
and disorientation for right and left might have suggested a laterally placed lesion ; 
but they probably were related to a more generalized cerebral dysfunction. Such 
signs he interpreted cautiously in the presence of impaired mental function. 
The rather rapid onset and course, as well as the increased number of polymorpho 
nuclear leucocytes in the spinal fluid, were thought originally to be indicative of an 
infectious process \ transient period of nuchal stiffness seemed to confirm this 
suspicion, but bacteriologic cultures remained sterile. 


Coronal section of cerebral hemispheres and midbri w necrotic, 
within the mesencephalon 


lFumor of the brain stem was considered in the differential diagnosis. The pneu 
moencephalogram, showing general atrophy and widening of all ventricles, failed to 
confirm this diagnosis. An acute demyelinating disease was also considered, but a 
definite final diagnosis was not made. This case demonstrates conclusively that a 


dilated fourth ventricle does not exclude partial block of the aqueduct 
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Fig. 4 (Case 3 Transverse section of midbrain and pons. The 
ies between the inferior geniculate bodies and the fibers of the bracl 
baie 
venting as not thought warranted . vas transferred t 
4 Xamimation ( vealed an extremely letharen dull 
! attention t rroundi il was completely uninte 
tossing his head from side to side. There wer 
right being larger than the left) without reaction to light, bilateral paresis of the 
. ‘ 1 ( greater on the 1 t than on the lett), and failure of convergence All 
nastic: the feet were ld in equinovarus position. The 
= , it, particularly on the right, with bilateral ankle clonus 
vas present bilaterally. 7 ibdominal reflexes were brisk, but less so on the right = 


le, with terminal 
ataxia ly | examinat l ugt 


with an increased 


been present since rs. The roent- 


ality, and plat ‘ | ull showed a dis- 

ontained 2 lymphocytes per cubic millimeter ; 

reaction he Wassermann and 

pressure was 280 mm. of water \t the end of June 

irregularly until he died, in August, 1934, at the age of 
neoplasm of the up portion of the brain stem 


ngenital defect of the 
rventricular communi 

the right occipital 

he third ventricle was bulging 

enormous dilatation of lateral ventricles, leaving only a 


The basal ganglia als nstricted and small. The septum 


sides. A gelatinous, cystic 
neoplasm was encountered in the mesencephalon surrounding the aqueduct of Sylvius (Fig. 4). 
he tumor disappeare 


pellucidum ving communication between the twe 


lower end of the aqueductal region. The pons, medulla oblongata, 


and cerebellum were not 


Microscopic examination: Thx 


neoplasm was composed of a moderate number of cells, 
evenly distributed in a fibrillary stroma, except for a tendency to concentrate around blood 
Che individual cells had oval, vesicular nuclei and processes which were mostly multi- 


polar, but occasionally bipolar. The 


vess¢ ls. 


cells which were arranged radially around 


sent numerous fine glial fibrils into accellular perivascular zones. 


vessels were 
usually ot-shaped and 
There were occasional acellular fibrillary areas around amorphous centers. Slight endothelial 
proliferation of blood vessels was present 


5 The final diagnosis was ependymoma involving the mesencephalon 


Early in the course of illness this patient had symptoms indicative of a lesion 
of the brain stem or posterior fossa. Intermittent strabismus, diplopia, and peculiar 
ocular movements suggested this. His personality changed thereafter in a psycho- 
pathic fashion, as shown by impulsive acts, disobedience, and prodigious lying. Mem- 
ory defects then became apparent, as in the other patients. Finally, the development 


of papilledema and other signs led to neurologic consultation and establishment of 


the correct diagnosis. The last three months of life were spent in a state of vegetation. 


M. B., a woman aged 27, fell down a flight of stairs sometime in 1928. She was 
not rendered unconscious and resumed work the next day, without requiring medical attention. 
Thereafter there v rog sive gain in weight, and hirsutism of the face and abdomen 
appeared onality changes, with insomnia, frequent crying spells, and 
general irrita however, there were motional problems that might 
behavior. In the spring of 1931 she suffered from attacks 


inute and during which she fell to the floor. These 
curred about every ot! ay until December, 1931, when they increased in frequency. In 
March, another hospital for this complaint 
which had be 1 g duri the 


attacks 


ind also for sleeplessness, 
preceding years There ar 
suggeste ‘ it etused. She was admittea agat » another hospital in 
June, 1932, antime n in tl gl ve had practically disappeared. 
Bilateral papilleder nd | hemiparesis were 


operative procedure was 


grams and 
a ventric marked he lateral and third 
ventricl fourth ventricle vas not visualized Exploratory 

ted pituitary neoplasm but failed to reveal a tumor. After 
+] 


and lost appreciation of her condition. On several occasions, 
on to commit suicid feelings that her blindness 


ances leading to her initial 
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pulmonic second sound, which was said to hve 
genogram of the chest failed to disclose 
tinct increase in digital markings. The s] 
the total protem content was 30 mg. | 
mastic tests were negative The initial 
the patient had a fever, which persisted 
10 years. The final clinical diagnosis wi 
Vecrops Dr. Henry Ungar) 
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In August, 1932. she is transterred to Montefiore Hospital. wher examination roa_——~»!,)!| 
an obese mar th ma istribution of hair over the face and abdomet \ right parieto 
tempora i is notes The patient was mildly euphoric had poor memory for recent and 
remote event is extremely inattentive, and was frequently sleepy Insight into het conditior 
Wa icking Symbolic performances were fair, but ert iti Chere were amaurosis and bilateral 
secondary optic nerve atrophy Both pupi vere dilated, the right more so than the left and 
fale t ‘ nd t wht here is pt n the left Bilateral veakness ot the external 
rect Vas not ‘ v iS paresi ! the right internal rectus and impairment of upward gaze. 
wit ate iw thre ett ypesthesia was tour mn the left sic Phe jaw 
to t ett. a the temporal and masseter muscles vere veak on that sic Phere Was paresis 
i t t ‘ the tac ! supranuclear type ul the tongue deviated slightly to the left 
Spast a ; resent the left ith iereased retlexes and a Babinski sign Phere 
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' tiy tient det it ment . She became disoriente 
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contents 


the 

he right cere 
nternal hydro 
tumor 

junction of the 


midbrain and 


the history were difficult to 
evaluate in n to the dise ater, the patient showed the impairment ot 
memory, insight noted in the other patients of this 


series suicidal expressions were present n addition. This 


disturbar inally developed i dementia with features of Korsakotf’s syndrome 


he sleep pattern was altered, insomnii g present early in the course and 
sleepiness later Phe hirsutism and obesity in this patient may perhaps have been 
the result of compression of hypothalamic nuc lei. Unfortunately, since the endocrine 
| 


organs other than the pituitary were not studied, other causes cannot be ruled out 
pituitary body w: all at d recent al d theretore cannot be con 


le literature ® reveals that 19 other cases of mesencephalic 
reported with complete clinical and pathologic observations 
he mesencephalon without extension into neé irby structures 


cases are dealt with in the discussion which follows 


dence When the cases in the present series are im | 
lo male nd only 7 females have been affected, a ratio of 2.3: 1 The tumors may 
at anv age, the youngest patient being 15 months old “' and the oldest 56.° 


hirteen ot pati were less than 17 vears old 


occur 


Duration of Illness Phis varied from 19 days *’ to 3.5 years (present series ) 


The average duration was 15 months (20 cases). 


Symptoms and Signs The symptoms in these cases in part were related to local 


destruction by the tumor and in part were the consequence of compression and block 


of the aqueduct, with subsequent dilatation of the ventricular system. Signs of 
increased intracranial pressure and multiple symptoms caused by the internal 


hydrocephalus were often of major importance. With respect to many of the 


\ 
\ \ = 
rot Dr. Charles Spat Examination was limited to the intracranial =! 
Brain: Macros <aminatiot Che right temporal lobe was scarre ind 
idjacent meninges. Extert » the right hemisphere than the Jett 
bral pedur is was the pti | re as enormous 
cephalus I he ght later ventri vas more dilate than the lett \ soft. peat 
impinge thea torn wall i the left side of the t rd ventrick ait. the 
Mier i natiot \ smal ne of recent infarction was present in the midportion 
ea riot ‘ i ir mild increase in bas is Set 1 ere were 
Phe severel nstricted ct is lined by a few remnants of ependyma, Within the 
small lume ( ction of fresh red and white blood cell Throughout the neoplasm were 
small foc tre norrhage i vere mostly perivascular, The ne ism occupied the 
tegmental part of the 1 bra i extended to the dorsal portion of the brachium conjunctivum 
in sect s through t ' et of the midbrair It did not invade t cerebral peduncle 
Phe tumor cells re in moderate concentration, tending to form st rosettes. The nuclei were : 
| 
sma round t istributed in a fibrillary stroma. The neoplasm was surrounded by 
reactive astrocvt the of joodendrocvtes. In sections through 
thre ippern t port t the wibrain the aqueduct is patent nd normal in size but was 
rt ( es by me astic cells 
sidered as a Causative 
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were the result of local destruction i more 


ue of the mental symptoms 


isa 


occurring 


disturbances should be especially 


such symptoms occurred early 
f 12 of the 19 cases in 


was true o 
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I] tl 
such as headache , dizziness, and sometimes 


1 other, more definite neurologic 
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indeterminate symptoms, 


1 in patients without as in those with papil 


were as commol 
lon nd ore » de ‘curred. resulting 

t slow and progressive dementia occurred, resulting 

with loss of activity and ability, impairment of memory and 


ymptoms, it is not clear whether they aaa 
liscussion, the observed symptoms and signs are divided into (a) ocular and visual 
hanges mental changes other symptoms 
Ocular nd Vist ysturbances CON] gaze ind papilleden 
vere the ost frequent alterations of this tvpe, mmm in slightly more than ha 
11 ] 
the reported ( Pable nd 2 Che paralvses t gaze were 
rinent of ability t nverge and weakness ot upward gaze The latter was not 
nught be expect ire the desert ptions in textbooks Impairment ot 
lester P nol stance thi ralvsis usually oceut \ } 
Nig ‘ 
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{ 
oht 4 cur-late in the course the 
I rs epel ent the re thie 
t he le ns considerec ere 1 thy of 
nstricted the educt ence the earl ppearance of choked disks 1 
cular uscle pat ses and impairment of reactior 
tha hit eT t onest Other te itures were rarer and 
ere | e 
‘ | 1 
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} | 1] +] 
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retention, disorientation, contusion, and apathy kuphoria and fa 
sionally were additional features lhere were, however, patient 
deteriorates e same condition but orginally presented dittere 
ng time Vhese took the form of irritability and emotiona 
lability ( Ses ith delirium have been described in the literature 
personality changes were among the interesting features sometimes cu 
Che patient s t s exhibited impulsive acts that have been described gg 
n childre iter a bout of encephalitis lethargica, with its affinity for the same 
reg} 
Frecue disturbances sleep patter: vere encountered im patients with 
esencep ( 1 rs, as postencephalitic patiet | ( he ur patients mn 
the present series live r some time betore their death 1 state of completely 
evetatiol Sol authors have placed a “cente1 consciousness” 
iround the third ventricle and the terior end of the aqueduct It is. of course 
vhich increased intracranial pressure and gener 
! 
Lhe ucinosis lesi lhe 
pat rl ther re oes 
()ther nad Ste rhe nex nding vere t Land pyrat 
tract sig (ther 1 ell COUS SISTIS are how? lable 4 
) Pumor the mesencephalon are notoriously difficult to diagn 
Localizing signs ma be extreme] scarce The prominent mental changes that 
otten precede these signs 1 hye vronegely e\ luated ndt ed ol “degenera 
ve” or ps\ tric disease n e entertained. If definite signs of increased intra 
Brock 1 Needles ter nd (,age Pre nt Case 
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pathiahnlichen Zustandbilder be ugendlichen, Arch. Psychiat. 71:165-169, 1924. Leyser, | 
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cranial pressure are found, the diagnosis of tumor may be made; but the lesion is all 


too frequently localized incorrectly. Ina few patients with signs of meningeal irrita 


tion and a more rapid n inflammatory, process Was ¢ onsidered 


course at itl 

establishment of the correct diagnosis is often aided by further studies, kxamina 
tion of the cerebrospinal fluid in this series showed that two of four patients had 
definitely increased intracranial pressure, ranging from 280 to 370 mm of water 
Iwo patients had normal cell and protein \ ilues, but the other two showed eleva 


tion of protein, ranging from 51 to 78 mg. per 100 cc. and pleocytosis, with the 


count ranging from & to 14 cells Phe cells were frequently lymphocytes, but 
| morphonu lear leu vtes were sometimes present In the literature, data 

neerning the cerebrospinal fluid are reported in only three cases The findings 
vere within normal limits in two cases, but in the third case examination revealed 
1 pressure of 300 mm., 22 lymphocytes per cubic millimeter, and a 4+ + Pandy 


I-lectroencepl lographi studies performed on two patients showed in both 


liffuse abnormalities, without definite lateralization but atfecting more 


cially the anterior part of the cerebrum. This finding is of no value in differentiat 


the from cdittuse oT “degenerative diseases It. however, 
definite sigt f a space-oceupying mass are present, the electroencephalographic 
es uggest deep-lying tumor It is of interest in this connection that 
Magoun " has reported on synchronization of the electroencephalogram as a result 
of lesions in the midbran lhe conditions in this series of cases are not strictly 
comparable, since ventricular dilatation or increased intracranial pressure, as well 
is a in the midbrain, was present. Electroencephalography was not pertorme d 
i ul of the cases in the hterature 
\ir studies may be helpful in establishing the diagnosis. The alteration usually 
described is a symmetrical dilation of the lateral and the third ventricle with impinge 
ment on the posterior aspect and floor of the latter lf the alteration in the third 
ventricle is not seen. there is still doubt as to localization because absence of filling 
the urth ventricle is not uncommon with occlusions situated more caudad 
Phi tw occur with cerebellar tumor or with occlusion of the foramina of Luschka 
ind Magend Failure of the ventricles to fill in the pneumoencephalogram may 
picion ot block occurred in Case 1 and was followed by 


ventriculography. Enlargement of the fourth ventricle in the presence ot block 


the aqueduct is an unusual finding, which, to our knowledge, has not been 
reported previously. “The mechanism of enlargement 1s not certain, but it perhaps 


may be related to distortion of the brain stem, and hence of the foramina of 
Luschka and Magendie, or to hermiation of the cerebellar tonsils 

\ir studies frequently are of value in establishing the diagnosis but in some cases 
may be dangerous. ne patient (Case 4) in this series died after the ventriculo 
graphic procedure, and another deteriorated rapidly after pneumoencephalography 
| died shortly thereafter (Case 2). A fatal outcome has been reported previously 


nother procedure advocated is the injection of dye into the lateral ventricle, 


in the Brain Stem, read at the Seventy-Sixth 


Association, Atlantic City, N. J., June 18, 1951 


10. Davidotf, L. M nd Epstein, B he Abnormal Pneumoencephalogram, Philadelphia, 
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with subsequent cisternal or lumbar puncture, to establish absence of communication, 


This has been dot n only one reported case 
meset cephalon does not necessarily mean that the aqueduct 


It may be pointed out that the 


presence of tumor in the 
is completely occluded, and the test is of value only if block is demonstrated 
Pathologic Aspect he diagnosis in the series of 23 cases are shown in Table 
+. Though the number ts small, there is an indication that certain tumor types are 


commoner im the 1 neephalon. It 1s self-evident that in general the more malignant 


shorter duration of the disease This is not true here, 


tumor will resul 1 the 


however, the brain, because relatively benign tumors may 


a result of increased intracranial 


pressure 


SUMMARY 


four cases of neoplasm within the mesencephalon are presented, and the litera 
ture is reviewed. The neurologic signs that are oftenest encountered are paralyses 
of conjugate gaze, papilledema, ataxia, and pyramidal-tract signs early and 
prominent mental changes, including a wide range of disturbances, are common 


and are ially emphasized The combination of conjugate-gaze paralyses, 
mental changes, and signs referable to the long tracts is a highly suggestive diagnostic 
triad. Of the ancillary procedures, air studies are most revealing, though dangerous 
f the fourth ventricle does not 


and not infallible The finding of enlargement « 


lude a Mass 


partially blocks the aqueduct The commonest types of 


neoplasms reported are astrocytoma and spongioblastoma polare 
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attecting the visio s simultaneously, 
lew exceptions, bv a short 
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But t} \ lac reoards 
out they varied as regara 


ll ‘n onset: with extremel 


were a 
duratio1 and complete recovery 


both the 


field of vision atfected and the severity of the 


ment ot the ccipit corte He : 
trom an ““‘irritative process ( 1 
Lithoug re V1 e said concerning e genesis pscuratl Ee 
Wi tye \\¢ Ss 1 ( est ali our nves Calla 
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these par e described het con nat} vical and 
e paid te ries ¢ ther paroxys! disorders, related as to time, and prob 
1,] ils their genesis to the mena we ire considering 
ne terial r this stu onsiste ( 1 series thie rst 500 cases of inti 
1 til rati eve es 1 ra \loreover, 
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ittack. In the large majority of attacks the entire visual field was attected. These 
attacks will be referred to as “generalized attacks.” In some instances the central 
vision of both eves was lost; in others the disorder was hemianoptic. 
\lthough the phrases used by the patients to describe the obscurations varied 
vreatly, three degrees of intensity may be distinguished. Usually, the attacks 
mained unchanged from onset to recovery as to both intensity and extent. In 


nstances either the intensity or the extent of the area atfected increased during 

ittack. Both types of variation may occur in the same patient 

(seneralized obscuration of the mildest degree was variously described bv the 

itients i sudden blurring of vision, as dim perception of the surroundings, as 

1 suddenly become surrounded by a thick fog or smoke, or as though 

yravish veil were suddenly drawn before the eves This type of attack was 

deseribed by 58 patients. In this mild form there was not only a decrease in the 
of form, but also, as implied by such terms as “grayish,” “fog,” 

i Weakening in the color perception. 

next degree of obscuration was characterized by a more conspicuous change 


he patient reported that he had a sensation of being 


f colors 


reeptr not 
nly surrounded by an opaque, bluish cloud, or of looking into a blue or bluish 


as though it had suddenly 


its described the attacks 
become might-blind. Both 


One of the patiet 
as though she had suddenly 
the perception of color in the 


ight: another, 
lar as we can see, a change 11 


of a blue-green predominance. Still another patient perceived a dark-blue 
vering everyth ny she looked at This second degree of obscuration was 
ported is veneralizer 22 patients 

Descriptively, the degree of obscuration is apparently the simplest. Sud 
ly the patient has a sensation or a perception of intense “blackness”; conse 
ls the paroxvsm an “attack of blindness.” though this classification 
to require qualificat Such attacks of “perceptive blackness” and 
nvthing” of the surroundings, implying that they were generalized, 


y 55 patients 
I patients increasing intensity of the attacks of gen 
non was sudden, general blurring ot 


hy a perception of gravish blue or grayish black, 
erception of the surrounding forms, and, finally, there 


lackness 


s attecting on the visual tield were much less commot 
generalized attacks instances the obscuration had the character 
V transient central scotoma (nine cases): in others the central scotoma 
nitial phenomenon, The scotoma remained central for several fractions of 
the perception of blackness rapidly progressed concentrically, even 
he entire visual field. In two cases a central scotoma was preceded 
events Was as 


\gain, 


blurring of vision; otherwise, the sequence ot 


ed. Yet another variety of attack was reported in four cases 


n was general dimming of vision, followed immediately by the 


uly mention 
the imitial phenomens 
perception of a roundish black spot centrally or paracentrally in the field of vision 
is scotoma drifted laterally “into space \s compared with the speed of the drift 
described in attacks of migraine, the drift in this case was extremely rapid 


ly 
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moving from the central to the extreme peripheral part ot the field within one 
second. No definite statement as to the possible hemianoptic nature of these drifting 
scotomas was available. But the preceding generalized blurring suggests “bilateral” 
involvement so far as the scotoma is concerned 

Hemianoptic obscurations, remaining in one-half the visual field from onset 
until recovery, were even more rarely experienced than were scotomatous obscura- 
tions. They were repo lin six cases only, either as blurring or as complete black 
ness. In a few instances the obscuration increased in intensity during the attack 
from mild blurring to complete blackness. In two other cases the attack was 
generalized, but intensity of the involvement of the two halves of the field was 
unequal. In one-half the field the vision became blurred, whereas im the other there 
was complete blackness. This was the case despite the fact that visual acuity was 

saline 

en mentioned, recovery | attack f obscuration the 
majority of cases is as sudden and complete as the onset ) in one case was 
recovery from generalized obscuration (perceptive bl: ! scribed as gradual 
lhe patient first reg d his power of central vision, and for a short period he had 
shaft vision: but gradually his field of vision was enlarged concentrically until it was 
completely restored 
PHOTOPSIA 

\bnormal sens 1 ight were reported by 3 i} of patients as pre 

ceding, attending lov ey the attack of obscuratio some imstances the 


sia occurred “in isolation,” that 1s, without additional o uration. With a few 


photoy 


1 


exceptions, it had the character of phosphene, the sparks appearing and rapidly 


disappearing after a brief, rapid movement “in all directions.” It was usually gen 
eralized ; that is, it was perceived in both halves « he visual Id. Only ina few 
cases did it remain limited entirely ) alt th t should be noted, how 
ever, that phosphene (sparks) is so common r normal circumstances that mn 


particular attention is paid to it by the patient. It may be assumed, therefore, that 


ibnormal light phenomena, such as sparks, were reported by the patients more rarely 
than thev actually CCI “(| Attacks of genet ilized pl sphen were reported 
isolation in 15 1 thul, however, whether photopsia may ever be per 
ceived i lati t v well that some degree of obscuration is a necessary 
sensation ; that when the phosphene is claimed to 

phenomenon, it may be because when the sparks are 

is recalled, attention is paid to the so-called positive 


the negative one, that 1s, the obscuration, which 


visual field 
darkening back 
y recovery rom 
photopsia 


in one-hal 


More co x types of photopsia, pti ol a rotating circle. 


ividescent 


\ \ 
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ispect of the event rather than t) 
is ignored 
In 10 cases the photopsia Vas said to precede the darkening } 
In 25 cases the bnormal sensation of light Was perce ed 1 i 
eround. Only onee has phosphene been reported t cur durit 
the bscuration exceeding the latter in duration the att 
were “generalized” ; in one case the phenomenon was re pronounced imal | 
the eld than 1 the thet In two other « p the pho hens vas entire] hemini 
optic, despite the fact that the obscuration was generalized 
a | iround a central scotoma, and typical bilateral fortification lines, and 
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attacks of perceiving everything as “wavy,” were only rarely encountered ; that 1s, 
the first type occurred in two cases, and the remaining types, in one case each 
Visual pseudohallucinations, such as the perception of a human being, were described 
in two cases only, in one of which the figure was seen on a illuminated background 

\s has already been mentioned, the duration of these attacks of obscuration and 
photopsia is extremely short. In about 90% of the present cases they were “momen- 
tary,” lasting less than 30 seconds; and in the majority they may be estimated to 
last from a few to 10 seconds. A few longer-lasting attacks were reported by 11 
patients to occur irregularly interspersed between the rapidly transient ones, and 
lasting from one-half to two or three minutes. Only twice have obscurations of long 
duration been reported, One patient, aged 69, had an obscuration lasting 10 minutes ; 
in another, a man aged 48, it lasted two hours. 

Four cases differed phenomenologically from the others in having more lasting 
disorders, so that it was difficult to classify the attacks unambiguously as paroxys- 
nal. In a case papilloma of the fourth ventricle, a girl aged 13 complained of 
rapidly transient attacks of central scotoma for about a week before admission. 
\fter six days the central scotoma became permanent. In the course of the follow- 
ing two days there were accesses of increasing obscuration, intermittently affecting 
the entire visual field. On the day of admission she suddenly became completely 
blind and remained so after surgical intervention. In three other cases paroxysmal 
visual disorders were everitually replaced by persisting ones, though not so serious 
as that in the case just cited. Generalized blurring of vision became permanent in 
two instances; and in one case attacks of homonymous hemianopsia eventually 
became a lasting disorder 


PRECIPITATING FACTORS 


lwenty-nine patients spontaneously reported that certain definite events were 
most invariably followed by paroxysms of obscuration and photopsia. The com- 
ionest precipitating factor, reported by 20 patients, was a sudden change in the 
position of the body from the horizontal to the erect position. Thus, the attack was 
particularly common on the patient’s raising the head from the pillow or on his 
vetting up from a stooping position. More rarely, the attacks were said to be evoked 


by a rapid turning of the head, in two instances specifically in one direction. They 


were also elicited by straining (two patients), and, finally, two patients reported 
that the obscurations made their first appearance immediately after lumbar puncture 

There was no favored localization of the space-taking lesion in cases in which 
t precipitating factor has been reported. In the majority (24 of 29 cases) the 
preoperative supratentorial intracranial pressure was raised above 350 mm. of water, 


1d in 10 cases even to about 500 mm. of water. Suffice it here to state these facts. 


In the discussion more will be said about the physiopathological events underlying 


these precipitated attacks, together with the implications of an increased supra 


tentorial pressure 
4 the localization and the gross nature of the lesion to the occur 


obscurations is analyzed in Table 2 
the second main column, that of malignant growths, non-neoplastic space 

i lesions, such as intracerebral abscess, are included, since their clinical 
behavior 1s most directly comparable to intracerebral metastatic tumors and glio- 


blastomas. In the major grouy ft supratentorial tumors, the frequency of obscura- 


tions varied from one-fifth to one-fourth of the cases. This was independent of the 
localization of the lesion, except for the parieto-occipital subgroup. In this division 
the incidence of obscurations varied from nearly one-half to one-third of the cases 
of benign and malignant growths. The benign group comprises a strikingly high 
number of large cystic astrocytomas. The frequency of obscurations in this group 
is the same as that which occurs with subtentorial tumors. In the malignant sub- 
group of subtentorial tumors, attacks of blurred vision were reported in more than 
one-half the cases, despite the fact that patients in the subtentorial group, more 
particularly the malignant subdivision, are chiefly children under 5 vears of age 
1 age group from which information as to the occurrence of obscurations is difficult 
or impossible to obtain. It should further be noted that the figures in the column 
for “malignant” tumors represent the lowest estimate, at least as regards supra- 
tentorial tumors, since nearly all cases of lasting and severe sopor and coma were 
found in this group 
In addition to supratentorial intraventricular tumors and stenosis of the cerebral 


aqueduct, the group of supratentorial midline tumors comprises suprasellar menin 


giomas and pituitary adenomas. In cases of these tumors obscurations did not 
occur. This figure is probably responsible for the comy aratively rare occurrence 
of attacks of obscuration in the entire group. In cases of simple “benign” obstruc 
tion of the passage of ventricular fluid, such as those of papilloma of the fourth 
ventricle, benign tumors of third and lateral ventricles, and stenosis of the 
cerebral aqueduct, obscurations were most commonly reported, namely, in 20 of 32 
Cases, OT Il 

In cases entirely hemianoptic obscuration there was no definite relation 
between the localization of the space-taking lesion and the obscuration. Of the six 
cases, the lesion wa btentorial in one, temporal in one, frontotemporal in one, 
and parieto-occipital in one; and in two cases there was stenosis of the iter 

The relation of the occurrence of obscuration to the intracranial pressure is 
schematically represented in Chart 1. The preoperative intracranial pressure was 
measured under standard conditions, that 1s, with the patient in a horizontal position 
with slightly elevated head, and after puncture of the occipital horn. In reality, it was 


the pressure within the suprate ntorial space which was measured, and therefore the 


precise descriptive term would be “the preoperative standard supratentorial pres 


sure.” Since this phrase is both awkward and jarring, the usual term “intracranial 
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pressure” will be used, with the meaning indicated above. This pressure was deter- 
363 of 500 cases. Fiitv cases of 
5 years ot ave were excluded, 
4 the remaining 313 cases, nonepileptic paroxysmal disorders other than 


mined in severe disorders of consciousness and of 
since definite information was not 


children below 


obscuration and photopsia were reported in 23. In the majority of cases these dis 


increased intracranial pressure; and_ since, 


orders occurred in the presence ot al 
as will be discussed later, they are probably intimately r lated, as to the underlving 
ross physiopathological processes, to obscurations, these cases were not regarded 
is negative for obscuration, hut, rather, for the present have been excluded from 
this discussion. There remain to be considered 290 cases of intracranial tumor with 

known preoperative standard pressure In Chart 1, the unit of pressure used 1s 
un. of water. The pressure is correlated with the percentage of cases of obscura 

pressure grouy 

When regard is paid to the small number of cases in the highest pressure groups, 
seem that there is an almost direct correlation between the height of the 
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that there is a certain definite correlation, so that in cases of intracranial tumor the 
intracranial pressure in the first decade (in reality in the latter half of the first 
decade) must exceed about 500 mm. of water before obscurations occur, while only 
a mild rise is necessary in the third and fourth decades and no appreciable rise need 
be present in middle and in old age. 

It is well established that there is a certain gross relation between the rise in 
intracranial pressure and the degree of elevation of the choked optic disk. It is also 
well known that in cases of a rapidly increased intracranial pressure the pressure 
may be considerably raised without any appreciable concomitant prominence of the 
papilledema. This was true in the present cases. On the other hand, the relation 


years 


Fig. 2—Preoperative standard intracranial pressure for different age groups in 118 cases 
with obscurations. Upper curve, average values; lower curve, lowest values 


Fig. 3—Percentage of 140 cases of obscuration as related to the degree of elevation of the 


papilledema 


of the percentage of cases of obscuration to the degree of elevation of the papilledema 
seemed more direct, as shown in Chart 3. The basis for this schema is the 140 cases 
of obscuration among 500 cases of intracranial tumor. 

Temporal Relation of Obscuration to Other Signs and Symptoms.—In cases of 
benign lesions with a long history the appearance of obscuration and photopsia was 
late. This was true for supratentorial meningiomas and benign gliomas, the common- 
est initial symptoms of which were epileptic manifestations, eventually followed by 
headache ; and also for benign subtentorial tumors not leading to immediate oblitera- 
tion of the passage of the ventricular fluid, such as neurinoma of the acoustic nerve 


and subtentorial meningioma. Even in cases of benign glioma localized in the roof 


\ 
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of the fourth ventricle and in cases of stenosis of the aqueduct, a late appearance of 
obscurations was the rule. In histories varying in length from 12 to 180 months, 
obscurations usually occurred during the last 6 months before admission; in the 
majority of cases, even during the last 4 months or less. In four instances of supra- 
tentorial meningioma and of neurinoma of the acoustic nerve, in which the entire 
history was extraordinarily long (60, 168, 60, and 156 months), obscurations were 
reported to have occurred for 1 year or more before the patients entered the hospital 
(12, 60, 24, and 24 months, respectively ). 

\s distinct from these tumors, another set of benign growths, namely, intra- 
ventricular tumors, such as meningioma, papilloma, and colloid cyst, affecting the 
lateral, third, and fourth ventricles, behaved in respect to obscurations rather like 
malignant tumors. In this group, and in both supratentorial and subtentorial malig- 
nant tumors, including intracerebral abscesses, the history was usually much shorter 
than in the benign subtentorial and supratentorial tumors. Epileptic manifestations 
and equilibratory and auditory disorders were much less prominent. The initial 
symptoms were predominantly sudden attacks of severe headache, paresis of the 
limbs, paresthesiae, nausea and vomiting, and mental changes, such as general 
blunting and paroxysmal or lasting disorders of consciousness—in short, the syn- 
drome which is conventionally assumed to be associated with a rise in intracranial 
pressure. .\ history of more than six months was extremely rare. Most commonly, 
the history varied in length from one to six months. In cases with a longer history 
obscurations were reported to occur during the last two months before admission ; 
in cases with a short history, only during the last few days. Only once have obscu- 
rations been said to be the initial symptom. In that case the entire history from 
onset until admission covered one month. 

In the entire series of cases of intracranial tumor, that is, in those in which 
obscurations and photopsia developed, attacks of headache of varying nature and 
location were, of course, very common, usually appearing far earlier than did the 
obscurations. In 32 cases of benign and malignant growths, however, regardless 
of their location, the patients spontaneously reported that sudden and violent aggra- 
vation of an existing headache was associated with obscuration, and in eight 
additional cases, with phosphene as the initial visual disorder. While in the majority 
of cases of precipitation of obscurations referred to above no mention was made 
of an additional headache, two patients said that sudden rising was immediately 
followed by an attack of severe fronto-occipital headache. and then rapidly by com- 
plete darkening of the visual field. In two cases the temporal order was reversed ; 
in One the initial paroxysmal phenomenon was sparks, and in another generalized 
complete obscuration, the visual disorder in both cases being followed immediately 
by a severe attack of fronto-occipital headache. In both cases the abnormal visual 
phenomena disappeared as the headache came on 

Temporal Relation to Changes in Muscular Tone.—.At times attacks of obscura- 
tion were 


munediately followed by a so-called chalastic fit, that is, sudden gen- 
eralized limpness or loss of muscular tone, during which the patient “slumped 
down” to the ground, lying motionless for a period lasting from half a minute to two 
or three minutes. These attacks were preceded by a sudden aggravation of existing 
headache in four of five cases. This combination of attacks of obscuration and 


chalastic fits was usually unassociated with disorders of consciousness. The patients 
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could hear and, during the latter part of the chalastic fit, could also see, since they 
made a more rapid recovery from the attack of obscuration than from the limpness. 
In one case only did mild blunting of awareness supervene. 

It should be said that the chalastic fits were reported to occur when the patient 
was in the erect position only. Whether, under this particular condition they may 
develop when the patient is in the horizontal position is so far unknown. In some 
instances the obscurations were associated with a feeling of dizziness, but no definite 
statements as to changes in muscular tone were made. A temporal sequence the 
reverse of that mentioned above was described by one patient. The initial phe- 
nomenon of the paroxysm was generalized chalasis. The patient became limp and 
sagged at the knees but was usually able to sit down. At that stage consciousness 
was unimpaired. This state was followed rapidly by a complete generalized obscu- 
ration, by a feeling of intense thirst, and, eventually, by mild sleepiness. The attacks 
were rapidly transient, lasting for about 10 seconds. 

Five patients reported attacks of a sensation of blackness, followed immediately 


by complete loss of consciousness of short duration. In this connection, however, it 


would seem more appropriate to use the patients’ own descriptive term. They spoke 


not of losses of consciousness, but of fainting attacks. In the phenomenology of 
the latter condition is implied not only a falling down, if the patient is standing, 
but also a falling down with limpness, so that fainting attacks would seem to imply 
not only unconsciousness, but also a chalastic fit, a complete, though transient, loss 
of muscular tone. Sudden aggravation of an existing headache, and also precipita- 
tion by getting up or by straining, were mentioned by one patient as preceding the 
attacks of obscuration and fainting. Unconsciousness came on suddenly, with no 
transition, and, consequently, with no opportunity on the part of the patient to 
experience the chalasis “in isolation.” 

The combination of attacks of blurred vision and of an increase in muscular 
tone was reported by one patient only. Simultaneously with the perception of 
darkness, the patient, a woman aged 40, felt a tingling and numbness in all limbs, 
this disturbance being rapidly replaced by stiffness of the limbs, associated with 
difficulty in moving them. She was completely aware of all these events, which 
lasted about 10 seconds. They were never associated with clouding or loss of 
consciousness, 

In a series of cases there was no immediate temporal relation between attacks 
of obscuration, on the one hand, and accesses of change in muscular tone and dis- 
orders of consciousness, on the other. In a few cases chalastic fits and fainting 
attacks made their appearance a little earlier in the history of the disease than did 
the obscurations ; in some they were reported to occur at irregular intervals during 
the same period. In the majority of cases their occurrence “in relative isolation” 
was later than that of the attacks of obscuration. 

Chalastic fits not preceded or attended by visual disorders occurred in 10 
patients, some of whom had experienced “the entire sequence” on other occasions. 
\ sudden change in the position of the body, such as getting up in the morning, 
was reported by four patients to be a precipitating factor. In a case of fronto- 
temporal oligodendroglioma, the patient, a man aged 47, had complained of attacks 
of fronto-occipital headache for about 10 months before entrance to the hospital. 


\fter four months he began to have attacks described as follows: Sudden agegrava- 
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tion of existing headache was immediately followed by violent shaking of the entire 
body, during which he observed compulsory movements in the nature of propulsion. 
\fter he had “taken” a few steps forward, a sudden generalized muscular limpness 
came on, so that he “slid” to the ground. No impairment of consciousness super- 
vened. In another case, one of stenosis of the cerebral aqueduct, a woman aged 33 
had for three years experienced a series of attacks, unassociated with sleepiness or 
loss of consciousness, and lasting from about one-half to two minutes. The initial 
phenomenon was an intense sensation of heat, felt more particularly in the face and 
head, followed by limp weakness in both legs. She sagged and sank down. Occa- 
sionally these attacks were precipitated or elicited by strong emotions, such as fear 
or anger; that is, the chalastic fit had become an attack of “true” cataplexy. 

Rapidly transient chalastic fits were at times attended by mild clouding of aware- 
ness, characterized by the patient as sleepiness (six cases). In eight cases the 
change in muscular tone was of the hypertonic type, occurring either as a general- 
ized increase in muscular tone affecting both the muscles of the limbs and those of 
the trunk and neck, or as paroxysms of stiffness of the neck and trunk only. They 
were all attended by a varying degree of impaired consciousness, and this was 
independent of the duration of the attacks. The duration varied from one-half to 
three or five minutes. More lasting disorders have been observed during hospitali- 
zation. Although there is no reason to assume a difference in the genesis of the two 
types, we have confined ourselves to a discussion of the paroxysmal disorders. 
Lasting increases in muscular tone were always a late and ominous sign. 

Paroxysmal disorders of consciousness, ranging from mere blunting, eventually 
increasing to unconsciousness, to initial loss of consciousness, were related in 17 
cases. Usually the loss of consciousness was of a few minutes’ duration. Sudden 
aggravation of headache was an “eliciting factor,” or, rather, a preceding symptom, 
in four cases, while immediate precipitation on the patient’s getting up from a 
stooping position was related in one case. In one case the fainting attack was pre- 
ceded by generalized shaking of the body of several seconds’ duration. A sensation 
of tingling in one-half the body, followed by a generalized chalastic fit, has also 
prece ded the fainting attacks. 

In these cases of fainting attacks in isolation, the possibility cannot be ignored 
that a chalastic fit is involved in the phenomenon. 

lhere was no favored localization of the lesion in the cases of attacks of chalasis, 
of increased muscular tone, or of impaired consciousness, except that the attacks 
seem to be a little more frequent in cases of subtentorial growths (9, 3, and 7%, 
respectively) than in cases of supratentorial tumor (5, 1.5, and 3.5%, respectively). 
\s with obscurations, the highest incidence was found in cases of benign tumors 
leading to immediate obliteration of the passage of the ventricular fluid, that is, 
with papillomas of the fourth ventricle, stenosis of the aqueduct, and benign gliomas 
and cysts of the third and lateral ventricles. Of this subgroup, they were reported in 


/ cases of 32, or in 22%. 


As has already been mentioned, visual pseudohallucinations occurred in a case 
of coronal parasagittal meningioma and in a case of astrocytoma limited entirely to 
the frontal lobe. In both cases a human being was seen; in the case of the para- 
sagittal meningioma this hallucination was associated with a phenomenon of light, 
in the nature of a halo. Other types and combinations of types of visual pseudo- 


= 
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hallucinations were reported to occur in rapidly transient attacks; these were 
hallucinations of smell and of taste, auditory hallucinations, and the déja vu phe- 
nomenon. They were all unassociated with impaired consciousness; they appeared 
late in the history of the illness and were not preceded or attended by epileptic 
phenomena in the usual sense of the word. In fact, epileptic manifestations were 
not reported in any of the 11 cases in which these attacks occurred. At times they 
were preceded by hemianoptic or generalized obscurations; at others the initial 
phenomenon was sudden aggravation of an existing headache; at yet others they 
were initiated by a combination of the two. They were commonly associated with 
“brain-stem phenomena,” such as diplopia, paresthesiae affecting one or both sides 
of the body, and, in a few instances, paroxysms of intense photophobia. The varying 
combinations were such as hallucination of smell and diplopia, in three instances ; 
olfactory and auditory hallucinations (voices), in two instances; hallucinations of 
taste and smell, the déja vu phenomenon, and diplopia, in two instances ; gustatory 
hallucinations combined with paresthesiae and photophobia, in two instances, and 
auditory and gustatory hallucinations, in two instances. 

Of the cases in which these partial “uncinate fits” were reported, the space- 
taking lesion was localized below the tentorium in one; it was frontal in three cases, 
frontotemporal in one, temporal in four, parietal in one, and, finally, localized within 
the third ventricle in one. Therefore, no definitely favored localization of the lesion 
could be ascertained. In seven of these cases the tumor was benign, and in four, 
malignant. 

Subtotal obscurations were at times associated with diplopia. In seven instances 
attacks of intense photophobia were reported, usually associated with other par- 
oxysmal symptoms, and in some instances with sleepiness. Only once were these 
attacks of photophobia said to be preceded by aggravation of headache and obscura- 
tion. These attacks appeared late, that is, a long time after the first appearance 
of obscurations. 

COMMENT 

Before the problem of the genesis of the attacks is considered, it may be well 
to summarize the main points of the foregoing paragraphs. 

First, we were concerned with a set of .paroxysmal events that were grossly 
independent of the location of the space-taking lesion. The sequence of events, also, 
was in the main independent of the nature of the lesion. That is, differences between 
benign and malignant lesions were a matter of degree and time rather than of 
essence. Finally, a definite relationship was found between the phenomena under 
consideration and an increased intracranial pressure. How exactly this relationship 
is to be explained will be discussed in detail later. When, moreover, it is recalled 
that these paroxysmal events vary from sudden aggravation of an existing headache 


and abnormal visual sensation to changes in muscular tone, paresthesiae of the 


trunk and limbs, and gross disorders of consciousness, it is clear that the majority 


of explanations of the genesis of obscurations in cases of intracranial tumor are 
unsatisfactory. 

Direct pressure on, or neoplastic interference with, circulation to the optic nerve 
and the chiasm may lead to visual disorders, which are usually permanent, and 
oftenest progressive. This is so in cases of pituitary adenoma and of suprasellar 
meningioma, in which there is commonly no rise in intracranial pressure. As for the 


? 
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genetic hypotheses based on changes in circulation through the retinal arteries in 
cases of choked disk, it should be remembered that obscurations and photopsia may 
occur in cases with no choking of the disk. Finally, it seems unreasonable to assume 
that in cases of increased intracranial pressure the occipital cortex should be par- 
ticularly susceptible to ischemia following pressure exerted upon the entire cortex. 

In order to explain the occurrence of obscurations and photopsia in cases of 
intracranial tumor, it seems necessary to take all factors into consideration, and one 
must not ignore the fact that in a number of cases obscurations and photopsia are 
only one set of events in a certain definite sequence. In paying regard to the entire 
possible sequence, one must consider the problem of their genesis from a less con- 
ventional, and less ophthalmological, angle. In the following discussion such an 
attempt will be made. 

Since Wolbach ° described herniation of small parts of the brain and its coverings 
into the sinuses and small holes at the base and the vault of the skull, and since 
Meyer ° in 1920, described the much more important herniation of parts of the brain 
under the falx, under the tentorium, and into the foramen magnum, much attention 
has been paid to the problem of cerebral herniation in cases of space-taking lesions. 
Che obliteration in such cases of the cerebral cisterns, in particular those surround- 
ing the brain stem, was studied by Spatz and Stroescu.‘ The displacement into the 
tentorial incisure of the mesial parts of the temporal lobe, that is, the uncus, the 
hippocampal gyrus, and, in some instances, the lingual gyrus, together with notching 
of the brain stem by the free edge of the tentorium at the level of the midbrain, was 
deseribed first by Meyer ® and then by a number of other writers (Kernohan and 
Woltman,* Hermann,” van Gehuchten,'’ Jetferson,’' Moore and Riessner 


and Zulch,’® Tonnis and co-workers,’ Schwarz and Rosner,'® Scheinker '). The 
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displacement, in cases of subtentorial tumors, of the brain stem and the upper parts 
of the cerebellum upward through the tentorial incisure has been reported by 
Cairns,'? Le Beau,'* and Ecker.'® 


Perret *° and Sorgo *! demonstrated in cats the occurrence of similar herniations 


of the mesial parts of the temporal lobe and the mesencephalon after injection of 
paraffin into the white matter. The incidence of these herniations in human 
pathology was investigated by Kernohan and Woltman,* who, in a series of supra- 
tentorial tumors found notching by the free edge of the tentorium cerebelli of the 
contralateral crus pedunculi in 12% of their cases. Schwarz and Rosner ** found 
herniation of the mesial part of the temporal lobe into the incisura tentori in 83 
of 100 cases of brain tumors. Deep tentorial grooves were disclosed, impressed upon 
the under surface of the temporal lobe by the tentorial edge. The herniation was 
always bilateral and independent of the location of the space-taking lesion. It was 
usually larger on the ipsilateral side, but in some instances the distance from the ten- 
torial groove to the mesial border of the uncus was the same on the two sides. Ina few 
cases it was even larger on the contralateral side. There was a gross relation 
between the nature of the growth and the size of the herniation in that the largest 
herniations were found in cases of rapidly growing malignant tumors, such as 
glioblastomas, metastatic tumors, and abscesses, associated with marked edematous 
changes in the surrounding cerebral tissue. It should be noted, however, that from 
the point of view of the present discussion the space-taking lesion is made up of the 
neoplasm or the abscess together with the swelling of the normal cerebral tissue. 
Of the 100 brains examined by Schwarz and Rosner, displacement and distortion 
of brain-stem structures were noted in 37. Although the posterior parts of the 
diencephalic structures may be displaced to some extent, the most marked displace- 
ment and distortion were observed in the midbrain and the pons. The mesencephalon 
may be compressed from side to side and rotated. In unequal herniations the con- 
tralateral cerebral peduncle may be compressed against the free edge of the ten- 
torium, and the aquaeductus cerebri may be partially obliterated 

It will be well to consider briefly the vascular supply to this part of the brain 
directly involved in the process of herniation. Before dividing into its two terminal 
branches, the basilar artery supplies a series of short and long branches to the 
mesencephalon. Branches are also supplied to this structure by the terminal arteries, 
namely, the posterior cerebral arteries, as these vessels course obliquely upward and 
backward, crossing the cerebral peduncle. In addition to the posterior choroidal 
artery, which passes below the edge of the tentorium, small branches are also sup- 
plied to the posterior portion of the diencephalon from the central division of the 
posterior cerebral artery. Just below or just above the edge of the tentorium, the 

17. Cairns, H \bstracted, Zentralbl. Neurochir. 2:266, 1937 

18. Le Beau, J L’ceedéme du cerveau: Son role dans l’évolution des tumeurs et des abcés 
intra-craniens, Paris, J. Recht, 1938, p. 223 

19. Ecker, A Upward Transtentorial Herniation of the Brain Stem and Cerebellum Due 
to Tumor of the Posterior Fossa, with a Special Note on Tumors of the Acoustic Nerve, J 
Neurosurg. 5:51, 1948 

20. Perret, G. FE Experimentelle Untersuchungen tiber Massenverschiebungen und Form- 
veranderungen des Gehirns bei raumbeengenden Prozessen, Zentralbl. Neurochir. 5:5, 1940 

21. Sorgo, W Experimentelle Untersuchungen tiber die Klinik der Verquellung der Cys- 
terna ambiens, Deutsche. Ztschr. Nervenh. 149:271, 1939 
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posterior cerebral artery divides into its three terminal branches, namely, the middle 
and posterior temporal arteries, supplying the middle and posterior parts of the 
basal suriace of the temporal lobe, and the calcarine branch. The uncus is supplied 
by branches from the middle cerebral artery, as are the anterior part and the lateral 
border of the temporal basal surface. The calcarine artery crosses the hippocampal 
and fusiform gyri, coursing backward and supplying the “visual cortex’? and the 
surrounding areas. 

In cases of herniation the three terminal branches of the posterior cerebral artery 
are seen deeply notched at the bottom of the tentorial groove. In some instances 
there are signs of gross compression, but anatomical obliteration of the vessels has 
not been described. Nevertheless, it seems that this area is a “weak spot,” in par- 
ticular, its posterior part, where the herniation is usually most pronounced. That 
is to say, the calcarine artery is in the most exposed position when herniation occurs. 

In cases of space-taking lesions a number of investigators (Meyer,® Moore and 
Stern,’? Schwarz and Rosner **) have described innumerable small cortical hemor- 
rhages in the area of the calcarine artery, at times increasing to complete ischemic 
infarction. That is the histological picture of partial arterial obstruction. It is rarer 
for the areas of the remaining major branches of the posterior cerebral artery to be 
affected in this way, though it may occur. As disclosed pathoanatomically hemor- 
rhages in the brain stem are even commoner than are those of the occipital cortex. 
In the calearine and basal temporal areas the vascular changes are usually assumed 
to develop on the basis of sudden changes in the intracranial pressure, leading to 
sudden and transient compression and an ensuing transient obstruction to blood 
flow. The genesis of the brain stem hemorrhages is still open to debate. Moore and 
Stern '* took the view that sudden changes in intracranial pressure, resulting in a 
compensatory rise in blood pressure, may be responsible for the hemorrhages. This 
rise in pressure affects the vessels of the entire brain, but in some regions, for 
instance, the mesencephalopontine region, the vessels should be more susceptible to 
rupture than in others. Scheinker,’® on the other hand, described edematous changes 
in the midbrain, even in cases in which no notching could be disclosed. He was 
inclined to think that both edematous and hemorrhagic changes develop on the basis 
of venous stasis. 

The common occurrence of herniation of parts of the temporal lobe into the 
tentorial incisure and involvement of the brain stem in cases of intracranial tumor 
has led to many attempts at correlation of the late clinical manifestations with these 
pathoanatomical changes. The final changes in muscular tone, that is, stiffness of 
the neck, opisthotonos, and lasting states of generalized spasm in extension 
(“decerebrate rigidity”), are strikingly common. Paradoxical hemiplegia ; paresthesia 
affecting one-half or the entire body; lasting states of impaired consciousness and 
autonomic changes, such as respiratory embarrassment, eventually increasing to 
complete cessation of respiration ; hyperthermia, changes in pulse rate, and pupillary 
changes, such as antsocoria, and abnormal reflex reactions, are also thought to result 
from this tentorial herniation. The lesion in the midbrain is generally accepted as 
the causal one. Such changes as those described above were conspicuously rare in 
a series of control cases reported by Schwarz and Rosner. Forty-three cases of 
supratentorial space-taking lesions, in which the hippocampal herniation was pro- 
nounced, were compared with 21 selected control cases of a similarly situated lesion 
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in which no herniation was found. Finally, it should be said that Schwarz and 
Rosner noted, as the only symptoms, such disturbances as olfactory hallucinations 
in 5 of 43 cases of herniation, and no such symptoms in 21 control cases 

Organismal changes, such as those mentioned in the preceding paragraph, are 
usually ominous, indicating a fatal course within a short period 1f measures are not 
taken to relieve the herniation. But before this final stage is reached, the displace- 
ment of the hippocampus, and to a less degree the brain stem, may be assumed to 
have existed for some time. The displacement need not be gradual; it may develop 
intermittently. At a certain nonfatal stage of this displacement the conditions are 
present for mechanical, and probably secondary, neurogenic involvement of the 
posterior cerebral artery and its branches, where these vessels come to lie close to 
the free edge of the tentorium. When, owing to a sudden increase in volume of the 
brain within the supratentorial space, further displacement occurs, a transient spasm 
may be elicited in both posterior cerebral arteries, resulting in rapidly transient 
ischemia of its feeding area; the same process may, to a less degree, be assumed in 
the area of the middle and posterior temporal arteries. It should be emphasized that 
in the case of an increase in volume of the content of the supratentorial space the 
only outlet is through the tentorial incisure. When the cisterns of the brain stem 
have become obliterated, and when the displacement affects also the brain stem 
itself, eventually leading to obstruction of circulation of the ventricular fluid through 
the cerebral aqueduct, it is clear that a vicious circle may result, the final outcome 
of which is a steadily rising intracranial pressure. What is more important, however, 
is the fact that this rise does not affect the intracranial space uniformly. The 
pressure is increased to a higher level in the supratentorial space than within the 
subtentorial and intraspinal spaces. This is true in most cases of space-taking 
supratentorial lesions,** as well as in cases of benign tumor, leading per se to 
obliteration of the passage of the ventricular fluid. For the purpose of the present 
discussion, cases of stenosis of the aqueduct may be included in this group. As will 
be recalled, obscurations occurred most frequently in this group. With subtentorial 
growths the same train of events may eventually develop, when secondary oblitera- 
tion of the aqueduct begins. 

Since, as has been noted, the attacks of obscuration are usually rapidly transient, 
it is reasonable to assume transient spasm of the artery as the causal factor. It is 
also reasonable to assume that in most cases obscurations and phosphene develop 
on the basis of ischemia of the ‘‘visual cortex proper,” since this is situated imme- 
diately peripheral to the obstruction of circulation and since the first appearances of 
these phenomena are usually unassociated with the changes that are generally 
assumed to follow a lesion of the brain stem. But implication of more centrally 


placed visual paths cannot, of course, be precluded. This view of an inadequate 
arterial blood flow to the “visual cortex” was taken by Hughlings Jackson.‘ His 


concept of transient irritative states of the neuronal elements, elicited by hypoxia, 
may account for these abnormal sensations. The phosphene should be due to mild 
“irritation,” and the obscuration, to severer irritation. 


22. Hodgson, J. S.: Relation Between Increased Intracranial Pressure and Increased Intra- 
spinal Pressure: Changes in the Cerebro-Spinal Fluid in Increased Intracranial Pressure, A. 
Res. Nerv. & Ment. Dis., Proc. 8:182, 1929. Smyth, G. C., and Henderson, W. R.: Observa- 
tions on the Cerebrospinal Fluid Pressure on Simultaneous Ventricular and Lumbar Punctures, 
J. Neurol. & Psychiat. 1:226, 1938 


| \ 


146 1. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


When, usually at a later stage, the brain stem becomes involved in the process 
of displacement, accesses of change in muscular tone occur. Transient changes in 
circulation affecting the reticular formation and “inhibitory” paths may reasonably 
be assumed to be the causal lesion in attacks of muscular limpness in these cases of 
lesions of the midbrain. It is also well known that fits of hypertonia may be elicited 
by severe lesions of the midbrain. As for the rapidly transient, initial disorders 
of consciousness, it should be recalled that the supply zone of the arteries under 
consideration involves not only the midbrain and the posterior parts of the cortex 
and subeortex, but also the posterior parts of the diencephalon. It is well known to 
any neurosurgeon that manipulations of diencephalic and mesencephalic structures 
may lead to loss of consciousness or states of sleepiness. Spiegel and Inaba ** induced 
mild changes in consciousness by producing minute lesions of the diencephalon ; 


‘induced “sleep” by stimulation of the anterior 


and, in experimental animals, Hess 
mesencephalic parts adjacent to the cerebral aqueduct. These surgical and experi- 
mental observations, and the temporal coincidence of the herniation of the brain 
stem and disorders of consciousness (they are both late occurrences) seems to 
corroborate the assumption that the attacks of disordered consciousness follow 
lesions of these parts of the brain stem—lesions that are probably elicited by circu- 
latory changes in the first place. Whether, on the other hand, they are evoked, 
together with chalastic and hypertonic fits, by changes in arterial or venous circu- 
lation, we cannot tell. But it should be said that changes in venous circulation, 
resulting in cerebral edema, usually lead to more lasting disorders than the phe- 
nomena described here. Possibly such edematous changes develop later, when the 
herniation and distortion of the brain stem are more extreme. 

here remain to be considered the attacks of hallucination. We cannot, of course, 
sav whether or not they are elicited by a lesion of the mesial part of the temporal lobe, 
perhaps in conjunction with circulatory changes in extensive parts of the remaining 
basal temporal cortex. It must be recalled that, in the few observations on conscious 
human beings, visual hallucinations have been elicited by stimulation of the occipital 
cortex outside the “visual cortex proper” (Foerster,?° Penfield and co-workers **), 
and, so far as we are aware, never by stimulation of the temporal lobe. Whether, 
is in the case of the so-called uncinate fits, interference with circulation in extensive 
cortical areas, in this case preferably of the occipital lobe, may be assumed to be the 
necessary condition for hallucinations of this type, we cannot say at present. But 
the possibility cannot be precluded. An attempt to localize the lesion in the mid 
rain would seem ungrounded. Since, probably, extensive parts of the cortex must 
be directly involved before these sensations make their appearance, their rare occur- 


rence, as related to “crude” abnormal sensations, such as obscurations and pho- 


23. Spiegel, | \., and Inaba, C.: Zur zentralen Lokalisation von St6rungen des Wach- 
istandes, Klin. Wehnschr. 5:2408, 192¢ 

4 Hi W. R.: Stammganglien-Reizversuche, Ber. ges. Physiol. 42:554, 1927; Hypo- 
thalamus und die Zentren des autonomen Nervensystems: Physiologie, Arch. Psychiat. 104:548, 


25. Foerster, O Cerebral Cortex in Man, Lancet 2:309, 1931 


26. Penfield, W., and Evans, J. P.: Functional Defects Produced by Cerebral Lobectomies, 


A. Res. Nerv. & Ment. Dis., Proc. 13:352, 1932. Penfield, W.: Evans, J. P., and McMillan, 
J. A.: Visual Pathways in Man, with Particular Reference to Macular Representation, Arch. 
Neurol. & Psychiat. 33:816, 1935 
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by the fact that conditions for rapid compensation by 


topsia, may be accounted for 
collateral circulation from the area of the middle cerebral artery are much more 
favorable in the temporal lobe and in the occipital areas outside the “visual cortex 
proper” than in the visual cortex itself. 

With respect to the symptom commonly preceding the organismal changes under 
consideration, namely, sudden aggravation of an existing headache, there are certain 
points of interest. Kunkle and collaborators ** demonstrated that this symptom is 
independent of a rise in intracranial pressure, that is, however, if the rise in pressure 
affects equally the supratentorial space, the subtentorial space, and the intraspinal 
space. Under these circumstances, the pressure may be raised to 1,409 mm. of 
water with no association of headache. But in cases of an intracranial space-taking 
lesion there is at a certain stage and under certain circumstances a relative increase 
in the supratentorial pressure. Moreover, this is commonly preceded by displace- 
ment of the mesial parts of the brain. The results of recent investigations on the 
cause of headache in cases of intracranial tumors would seem to agree readily with 
the concept of this displacement and herniation. Although opinions differ as to the 
role played by the dura mater, including the tentorium cerebelli, in the production 
of headache, it is generally agreed that tension on the large vessels, that is, the great 
sinuses, their tributaries, and the large basal arteries, will result in headache 
(Northfield,?* Ray and Wolff,?® Penfield and McNaughton,*® Kunkle and co-work- 
ers *'). It is clear that a sudden displacement of mesial parts of the brain mesially 
and through the incisura tentorit cannot occur without concomitant stretching of 
the basal arteries and veins, with resulting sudden, violent headache. 

Finally, the mechanism underlying the commoner precipitations of obscura- 
tion will be considered. These were attacks precipitated by the patient’s getting 
up suddenly from a horizontal or a stooping position, by rapid turning of the head, 
or by lumbar puncture. In view of what has previously been said, it is clear that 
lumbar puncture will result in immediate lowering of the subtentorial pressure and 
consequently, in cases of herniation, in a relative increase in the supratentorial 
pressure, which in turn, favors further herniation. Apparently, it is more difficult 
to explain, physiopathologically, why the patient has obscurations when getting up. 
l‘irst, one must consider the changes in intracranial pressure which occur when, 
under normal circumstances, a person gets up suddenly. When the patient is in the 


horizontal position, the intracranial pressure is about 100 to 150 mm. of water. 


When he changes to the erect posture, the pressure suddenly falls to about —150 


mm. of water. If, in cases of blocking of the passage of the ventricular fluid or of 


and Wolff, H. G Experimental Studies on Headache: 


d with Changes in Intracranial Pressure, Arch. Neurol. & 


Some Observations on Headache, Brain 61:133, 1938. 
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30. Penfield, W., and McNaughton, F Dural Headache and Innervation of the Dura Mater, 
Arch. Neurol. & Psychiat. 44:43, 1940 
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herniation leading to relative obliteration of the aqueduct and the cisterns surround- 
ing the brain stem, the patient gets up suddenly, the pressure below the tentorium 
will fall unimpededly. But this is not the situation with the supratentorial pressure. 
\lthough no changes in the actual supratentorial pressure need occur, a relative rise 
may develop, resulting in further herniation into the tentorial incisure and, conse- 
quently, in involvement of the posterior cerebral artery and its branches. A sudden 
displacement, however minute, may also be assumed to be the primary causal factor, 
in cases in which obscurations are elicited by rapid turning of the head. 

In conclusion, it should be emphasized that obscurations and the “brain-stem 
symptoms” have no localizing value for the primary space-taking lesion, whether it 
be a tumor, an abscess, or other type of space-taking lesion. Nor can the syndrome 
be used in an attempt to disclose the nature of the primary lesion. The changes we 
have considered are essentially “distant symptoms,” but not in the usual sense of 
this term, since probably they are due to a common specific lesion of circumscribed 
parts of the brain. 

The practical consequence of these considerations, if correct, is that frequently 
recurrent symptoms, such as headache, obscurations, and photopsia, in combination 
with chalastic fits, hypertonic fits, transient paresthesiae, and fainting attacks, may 
indicate an impending fatal herniation of parts of the brain into the tentorial incisure. 
rhis means that immediate measures should be taken to confirm or deny the diag- 
nosis of a space-taking intracranial lesion. 


SUMMARY 

The occurrence and the phenomenology of rapidly transient attacks of blurred 
vision and “black-out,” that is, obscurations, in a series of 500 verified intracranial 
tumors are described. When cases in which the obscuration occurred as a warning, 
initiating epileptic manifestations, and cases of migrainous obscurations, were 
excluded, 140 cases of such attacks, at times associated with photopsia, were 
reported. Their occurrence was independent of the location and the nature of the 
primary space-taking lesion. A certain definite relation was found between their 
occurrence and a rise in the standard supratentorial pressure, so that they occurred 
the more commonly the more this pressure was raised. But this relation also varied 
in the ditferent age groups. The preoperative supratentorial pressure was much 
more increased in childhood than in old age in cases in which obscurations were 
reported. The attacks were in some cases preceded by an attack of violent headache, 
and at times precipitated by the patient’s getting up suddenly from a horizontal or 
a stooping position, by rapid turning of the head, or by lumbar puncture. Usually 
the attack made its appearance late in the course of illness. In a number of cases 
it was immediately followed by attacks of change in muscular tone, such as chalastic 
or hypertonic fits, and by various states of clouding or impaired consciousness or 
complete loss of consciousness. On other occasions the latter attacks occurred 
irregularly interspersed between the attacks of obscuration. In a few instances, 
gustatory, olfactory, auditory, and visual hallucinations were experienced in various 
combinations, preceded in the majority of cases by attacks of violent headache or 
obscurations or both. 


lhe physiopathological basis for these attacks of obscuration and photopsia is 


discussed, It is assumed that they develop after transient interference with circula- 
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tion through both posterior cerebral arteries, when these vessels come close to the 
free edge of the tentorium during the initial phase of the displacement and hernia- 
tion of the mesial parts of the temporal lobe into the tentorial incisure. Rapidly 
transient changes in arterial circulation affecting extensive areas of the temporal 
and occipital lobes are assumed to underlie the attacks of hallucination, Displace- 
ment and herniation of the midbrain may result in circulatory changes attecting 
rot only mesencephalic structures, but diencephalic ones as well. This disorder 1s 
thought to underlie the attacks of change in muscular tone, and probably the tran- 
sient disorders of consciousness as well 


The combination of attacks of obscuration, of chalastic or hypertonic fits, and of 


impaired consciousness may probably be taken as meaning an impending fatal 


herniation of parts of the brain into the tentorial incisure. This, in turn, means that 
immediate measures should be taken to confirm or deny a diagnosis of space-taking 
intracranial lesion. 
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Abstracts from Current Literature 


Epirep BY Dr. BERNARD J. ALPERS 


Physiology and Biochemistry 


DirFUSION AND ABSORPTION WITHIN THE BRAIN An EXPERIMENTAL STUDY WITH 
PruSSIAN Bivue anp INpIA INK IN RasBsits AND Cats. C. BERTRAND, J. Neuropath. & 
Exper. Neurol. 11:53, 1952 
lhe distribution of particles of Prussian blue and India ink in rabbits and cats killed one-half 

to nine hours after injection led Bertrand to the following conclusions : 

The cortex seems adequately protected from infiltration from the subarachnoid spaces except 
under extreme conditions, such as stagnation and massive invasion. Very little diffusion occurs 
within the limits of the cortex, with its numerous actively absorbing vessels. In the basal layers 


of the cortex, these vessels also prevent the penetration of substances diffusing from the white 


matter 
' In the white matter diffusion is widespread but occurs mostly along the course of glial fibers 
1 toward the center of the cerebral hemispheres 


Besides absorption at the periphery of the white matter, this process is in action all over the 
area, extending toward the center of the hemisphere, as well as at the outer limit of the basal 
ganglia. Most intensive of all is the absorption by the internal cerebral vein and its tributaries. 


From the ventricle, absorption takes place through the ependyma and the subependymal tissue, 


but not through the choroid plexus. Under ordinary conditions the normal flow of ventricular 
fluid is probably adequate to prevent the passage of fluid from one lateral ventricle to the 


other through the interventricular foramina 


Phe transit of material along the perivascular spaces seems to be of minor importance. 


AvPeErRS, Philadelphia. 


Tue ImMpipition OF Fiurp As A CAUSE OF HERNIATION OF THE NUCLEUS PULPosus. JOHN 
CHARNLEY, Lancet 1:124 (Jan. 19) 1952 


It has generally been accepted that the nucleus pulposus contains a chemical substance of the 
iture of a mucopolypeptide having hydrophilic properties. The author postulates that under 
rtain conditions the disk may acquire an abnormal amount of fluid and thereby acheive an 


abnormally high internal pressure, and that this sudden attack of hypertension inside the disk 


may then constitute an attack of acute lumbago. He has several experiments to substantiate 
is hypothesis. If a fresh human spine is immersed in isotonic sodium chloride solution for 
>4 hours the nuclei pulposi imbibe fluid and protrude markedly Further, disks immersed in 

tonic saline solution for 24 hours show an increase in weight varying on an average from 
OO to 1O0¢ f their initial weight Fendon and muscle under the same conditions increase 
10 to 30. Finally, a disk placed in a specially devised plethysmograph immersed in isotonic 
iline solution develops a pressure of 150 to 250 mm. of mercury, while controls, such as tendon 


or muscle, develop no pressure whatsoever 

The conditions which could precipitate this hypertension in a disk might be many and, though 
inlikely, might even be infective, as, for instance, after exposure to wet and cold. Once the 
pressure has risen inside the disk a spontaneous protrusion may start, and thereafter a slight 
njury may finally complete the bursting of the annulus 


Mapow, Philadelphia. 
Neuropathology 


Iwo Types or Witson’s DISEASE HeEpATO-LENTICULAR DEGENERATION. H. PIERSON, 
]. Neuropath. & Exper. Neurol. 11:19, 1952 

\ survey of the literature indicates that three types of Wilson's disease can be recognized : 
The hepatolenticular type, in which both hepatic and cerebral lesions are present. It is the 
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form most common] ncountered in literature . eee tic type, in which cerebral 
lesions are ab is the so-called abdominal type of Silaon and Kehrer, a type generally 
bserved in sibli affected by typical Wilson's , . he lenticular type, in which the 
liver is apparent] involved 

ecting two brothers, representing the first two types of Wilson’s 


alone disclosed pathologic changes, the clinical course was 
comparatively mild I - neurologic and mental symptoms pointed to basal-ganglia 
disease, which was classified as progressive lenticular degeneration (Wilson’s disease). 

In the other case. in icl t 1e brain and the liver were affected, the clinical course 
took an acute and lent m age of 14, there was apparent severe damage to the 
liver with attacks of h } subsequent course of the disease disabled the patient, 
as there lo apidly severe neurologic and mental symptoms, such as complete mutism, 
rigidity hol paralysis, and mental disturbances, necessitating permanent care in 

to an early death 
observations at autopsy in both siblings are reported, with particular 
brain 


author pon that this disease has familial character, that it may have several 


and that the the ry that the liver is first affected and the lenticular lesions follow as a 
of the pathogenic agent now generally accepted. Pierson discusses the 
severe chronic ale ism d lowered resistance in the offspring, suggesting 


that the resulting « ioration of the basal ganglia may serve as a suitable 


wn, Causative agent in hepatolenticular degeneration 


ALpeRs, Philadelphia 


HEMORRHAGIC CEREBR RCTI 3 I ) An EXPERIMENTAL STUDY. 
R. F. Harn, P I AYSEN, an WANK, Neuropath. & Exper. Neurol 
11:34, 1952. 


agic cerebral infarcts in experimental 

irify the mechanism of this condition 

are used to describe a 

variety ¢ ular lesior | uth 1 ] hagic, red, infarct as an area ot 


aegener. 


ins sufficient confluent 
extravas 1 blood to b isibl 1 gro mspection 1 iscl 4 vale, infarct is an area of 
arterial lusion in wl there is 1 of extravasated blood, 
may he asi isolated petechias 
cerebral artery (or its branches) was occluded i and 8 monkeys. It 
clusion of the artery distal to the zone of origin of the perforating 
hes resulted in a pale infarct, whereas occlusion of the artery within the zone 
e perforating branches, so that patent perforating arteries lay both proximal and 
resulted in a hemorrhagic infarct. In most instances a distal, pale infarct 
association with the hemorrhagic infarcts. This occurred with either permanent or 
temporary occlusion of the vessel. In monkeys, permanent or temporary occlusion resulted in 
infarct, regardless of the site of occlusion of the artery 
hese investigators suggest that the difference in response in the two animals is the result 
of a difference in collateral blood flow distal to the point of occlusion. The escape of blood in 
the hemorrhagic infarcts occurs by diapedesis and is believed to be completed by the time necrosis 
of the vessel wall occurs. In areas of pale infarction the vessels show only proliferation of 
the adventitia. In the hemorrhagic areas the walls of the vessels show degeneration 


It is of interest that the hemorrhagic infarcts seen in man after interference with the blood 


flow in the middle cerebral artery have several features which are similar to the experimental 
hemorrhagic infarcts here produced in the dog 


In both man and dog the hemorrhagic zones 
involve primarily the head of the caudate nucleus, the putamen, and the overlying cortex. In 
both man and dog there is nearly always an associated area of ischemic softening, which is 
usually distal to the hemorrhagic zones. Commonly, in man the site of occlusion is within the 
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few centimeters of the middle cerebral at , within which zone the perforating ganglionic 
branches usually lie. This is comparable he experimental occlusion in the dog 


which produced hemorrhagic infarction is well kno that in man ligation of the middle 


cerebral artery may result in severe hemiplegia, if not in death. It is, however, significant that 


there are isolated reports of ligation of the middle cerebral artery for arteriovenous aneurysms 


involving this vessel, with little, or only transient, neurologic deficit. This can perhaps best 
be explained on the basis of the rich arterial collateral circulation which usually exists near 
arteriovenous malformations, and it would tend to support the view that occlusion of a major 
artery will or will not result in infarction, depending on the efficiency of the collateral blood 
flow distal to the occlusion. Apparently, it does not matter whether the occlusion of the middle 
cerebral artery is temporary or permanent, or is caused by thrombosis or embolism if the flow of 


blood distal to the occlusion is insufficient to maintain the vessels, a hemorrhagic infarct will 


result AvPERS, Philadelphia 


Meninges and Blood Vessels 


PSEUDOMONAS AERUGINOSA MENINGITIS FOLLOWING SPINAL ANESTHESIA: REPORT OF Two 
SUCCESSFULLY TREATED Cases. B. H. Pastor, W. I. Gerrer, and S. Baer, Ann. Int. 


Med. 35:1137, 1951 


Two cases are reported which illustrate the recognized view that the common mode of 
infection in Pseudomonas aeruginosa meningitis is by direct contamination of the spinal sub- 
arachnoid space. The authors stress the importance of the prophylaxis against this serious 
infection. Increased care is essential in the preparation of equipment and solutions for lumbar 
puncture, spinal anesthesia, and intrathecal therapy hey particularly condemn the cold 
sterilization of spinal-fluid needles in alcohol. 

In both cases the disease followed spinal anesthesia and was successfully treated with intra- 
muscular and intrathecal administration of streptomycin. Streptomycin appears to be the most 


effective agent to date in the treatment of Pseudomonas aeruginosa meningitis. 


Philadelphia. 


Diseases of the Brain 


ELECTROENCEPHALOGRAPHY OF THE NEwsorN: III. Brain Potentiacts oF Bapies Born 
or Moruers Given Seconat Sopium.® J. G. HuGues, Bapetre EHEMANN, and U. A. 
Brown, Am. J. Dis. Child. 76:626 (Dec.) 1948. 


Hughes and his associates present electroencephalographic observations on a group of newborn 
infants whose mothers were given varying doses of secobarbital (seconal ®) sodium during labor. 
\ll were normal infants born of women whose labors and deliveries were uneventful. A total 
of 51 electroencephalograms were obtained on 20 of these infants, tracings on 11 of whom were 
made during the first 24 hours of life. In comparison with electroencephalographic patterns 
previously tound characteristic of normal, full-term, sleeping infants, the brain waves of these 
babies showed a striking electrical cortical depression characterized by a pronounced decrease 
in slow waves of moderate amplitude and some increase in fast waves of low amplitude. The 
apparent effect of secobarbital sodium in depressing the electrical activity of the baby’s cortex 
persisted for three days in some infants, even when clinical signs of drowsiness had been 
overcome. This indicates that electroencephalography is a more sensitive index of cortical 


depression than mere clinical observation == a 


OF THE Optic IN TABES AND DEMENTIA PaRALytTica. JosEPH IGER- 
SHEIMER, Arch. Ophth. 42:170 (Aug.) 1949. 
\trophy of the optic nerve in syphilitic disease is by no means a simple problem. Igersheimer 
had the opportunity of examining a large amount of anatomic material. 
On the basis of the ophthalmoscopic picture alone, according to various statistics, optic 


in 5 to 10% of cases of dementia paralytica and in 15 to 20% of cases of 
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tabes dorsalis. The figures are entirely different when one counts the cases in which anatomic 
examination shows a typical degeneration of the peripheral optic pathways and the cases in 
which the degenerative pr still in an early stage. Igersheimer found degeneration of the 
visual pathways in 16 of 53 cz of dementia paralytica, in all of 5 cases of the tabetic form 
of dementia paralytica, and in of 27 cases of tabes, an incidence bout twice that in the 
clinically detected cases 

Although the clinical entities dementia paralytica and tabes in their pure form are very 
different, the clinical course tic nerve atrophy and its resistance to antisyphilitic drugs are 
similar in the two conditions, and one feels justified in considering the pathogenesis of the 
degeneration of the optic nerve in these two diseases on the same basis. This is not so with 
descending optic nerve atrophy in basilar syphilitic meningitis. 

In basilar meningitis with involvement of the intracranial portion of the optic nerves or optic 
chiasm, the degeneration of the optic nerve is “secondary” to an intense inflammatory infiltration, 


and the pallor of the disk sets in long after the visual disturbances. If the process is not too 
far advanced, antisyphilitic treatment has a prompt effect 

Igersheimer states: The pathologic process in the optic nerve in these diseases always 
starts in the marginal zone, near the pial sheath, and therefore the causative agent enters from 
the meninges 

“Degeneration has been seen in the earliest stages, without any signs of exudation; on the 
other hand, degenerative and infiltrative processes exist together, and inflammatory signs in the 
intracranial portion of the nerve are frequently present without any atrophy 

“The treponema in the cases in which they could be found were always located in the arach- 
noid and pia of the optic nerve, and never in the neural parenchyma.” 

It is interesting that inflammatory signs played little if any role in the development of atrophy. 
The pathologic process was apparently due to the effect of the undetermined toxins of the 
SpaetH, Philadelphia. 
DIFFERENTIAL DIAGNOSIS OF TUMORS AT THE CEREBELLOPONTILE Recess. A. GONZALEZ 

REVILLA, Bull. Johns Hopkins Hosp. 83:187 (Sept.) 1948. 


Gonzalez Revilla says that although the diagnosis of a lesion occupying the cerebellopontile 
recess is relatively easy, its clinical differentiation presents a difficult problem, which frequently 
is not solved until a microscopic examination of the pathologic specimen is undertaken. He 
analyzed 205 cases of tumors of the cerebellopontile recess, verified at operation at the Johns 
Hopkins Hospital in a period of 20 years. He gained the impression that the age of onset and 
duration of symptoms are the most important points in the differential diagnosis of tumors of 
the cerebellopontile recess. In the first two decades of life the commonest tumors are the 
unilateral acoustic neurinoma with peripheral neurofibromatosis, the bilateral acoustic neurinoma, 
and abscess. The average duration of symptoms, 10 years, 5 years, and 1 year, respectively, 
helps in their differential diagnosis. Gliomas at the recess occur predominantly between 20 and 
30 years of age, with a duration of symptoms varying from one to three years. Between the ages 
30 and 40 years the unilateral acoustic neurinoma without peripheral neurofibromatosis, and the 
cholesteatoma are most commonly found. The former occurs in the late 30's, with an average 
duration of symptoms of 4% years, while the latter starts to manifest itself in the early 30's, 
with an average duration of symptoms of 7 years. The meningioma has the same average 
duration of symptoms as the unilateral acoustic neurinoma, but it appears mostly between the 
ages of 40 and 50 After the age of 50, tumors at the cerebellopontile recess are uncommon. 


J. A. M.A. 


BirtH Primacy AND IpiopatHic EpiLepsy. J. M. Niecsen and F. O. Butter, Bull. Le 
Angeles Neurol. Soc. 13:176 (Sept.) 1948 
Nielsen and Butler say that in a previous study of birth sequence as related to the etiology 


of “idiopathic” epilepsy slightly over 100 cases were reported from private practice in which 


it was shown that about 60% of the patients were firstborn. When a series of 992 epilepsy 


records became available in a home for the feebleminded, a further investigation of this problem 


was undertaken in order to determine whether birth and birth trauma played a role in the 
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causation of epilepsy. After exclusion of all cases of postnatal causation and those with deficient 


data, there remained 780 cases for analysis. There were 279 cases of firstborn infants and 501 
cases of subsequent births. The incidence of known birth trauma was essentially the same in 
cases of firstborn and in other infants 


35.8% 


On the other hand, of all cases of epilepsy in the group, 
occurred in firstborn children. As there was an average of 4.2 children per family and 
as the remaining 64.2% of cases of epilepsy must be distributed among the remaining 3.2 
siblings, the average per sibling of those subsequently born was 20%. The ratio of 35.8: 20 
gives 1.79:1. The chances of a firstborn child’s having epilepsy was therefore 1.79, or little 
less than twice that for a sibling (of subsequent birth) in this group. 


A MIXED MEDULLOBLASTOMA AND SPONGIOBLASTOMA OF THE CEREBELLUM WITH SPREAD 
rO THE CEREBRUM AND SPINAL Corp. Harry A. TEITELBAUM and ROGER E. PHILLIPs, 
Dis. Nerv. System 9:283 (Sept.) 1948. 


The case reported is that of a white man who, in March, 1942, at the age of 32, had gradual 
onset of morning nausea and vomiting, stumbling to the right, dizziness, tinnitus on the right, 
fronto-occipital headache, numbness of the right side of the face, and personality changes. 
Neurologic evaluation in June revealed ataxia, a Romberg sign, hyperactive deep reflexes, and 
horizontal nystagmus. Although the spinal fluid was not under increased pressure and was 
chemically normal, the lumbar puncture resulted in a four-day cessation of nausea and vomiting. 
In July, stertorous breathing and slow pulse rate were noted, and examination showed papil- 
ledema, nystagmus, paresthesias and weakness of the right side of the face, diminished hearing 


on the right, and poor coordination. At operation, the same month, a cerebellar tumor was found 


just to the left of the vermis and was largely removed 


The microscopic diagnosis was polar 
spongioblastoma 


After operation the patient lost his ataxia, but in September occipital headache 
vomiting recurred, only to disappear after he had received 12,600 r of x-rays. 
16,200 r was given in the next two months 


ane An additional 


In February, 1943, he presented complaints of lapses 
f memory and inability to concentrate, but only minimal evidence « 


cerebellar dysfunction. 
Over the next two years there were progressive irritability and mental slowing, with occasional 
head pain, dizziness, and ataxia. Hospitalization and x-ray therapy in the 


summer of 1945 
completely relieved all symptoms; 


the principal signs at that time were nystagmus, weakness of 
palate, and atrophy of the right optic nerve. In February, 1946, the 
vomiting, ataxia, back pain, numbness below the waist, loss of control of 
the | leg, and difhiculty in starting urination 


the right side 


Neurologically, there were signs of a mid- 
thoracic lesion in the spinal cord, and lumbar puncture demonstrated a complete subarachnoid 
block. Laminectomy disclosed an intramedullary tumor centering at the fourth thoracic level 
Slight improvement followed irradiation, but on his discharge from the hospital, in June he 
Was incontinent of urine and unable to walk. He 


returned in August with an infected neurogenic 
bladder, spastic 


paraplegia, and anesthesia below the seventh thoracic dermatome. The total 


protein of the spinal fluid was 620 mg. per 100 cc. The progressive course of the disease was not 


altered by x-ray therapy directed to the spine, and he died in May, 1947. 
Necropsy showed a fungating tumor of the ri 


ght cerebellar hemisphere, involving, and 
apparently arising from, the vermis Neoplastic tissue 


was also found in the walls of the 
anterior horns of the lateral ventricles, in the 


floor of the fourth ventricle, and in the cervical, 


thoracic, and lumbar segments of the spinal cord, with extension along the posterior roots. 


Microscopically, the tumor was highly cellular and consisted of both medulloblasts and spongio- 
blasts 


The authors believe that metastasis took place by invasion of contiguous areas, through 
perivascular channels, and by spread through the 


cerebrospinal fluid, both with and against 
its direction of flow 


Che prominence of spinal-cord symptoms in such cases and the use of 
radiation after preliminary decompression are stressed. 
I Beaton, Tucson, Ariz. 


Screrosis: A Review or Firty-THREE AUTOPSIED CASES. 


THOMAS 
G. PorrerFieLp and CHARLES Rupp, Dis. Nerv. System 9:359 (Dec.) 1948. 
A survey of the clinical features of a series of cases of proved multiple sclerosis is valuable 
because the absence of specific criteria makes initial diagnosis presumptive. Of 53 patients, 33 


were females and 20 males; 47 were white, and 6 were Negroes. In 30 cases onset of the disease 


ABSTRACTS FROM CURRENT LITERATURE 


occurred between the ages of 26 and 40; in 4 cases onset was before the age of 20, and in 
4 after the age of 50. The duration was extremely variable: In 35 cases death took place in 


5 to 23 years; in 17 cases, within 5 years, and in 1 case, 10 weeks after symptoms were first 


noticed. Hospital care rarely became imperative until the illness had been present three years 
or more. In 42 cases complaints appeared gradually; in the rest, abruptly. The most frequent 
initial symptoms were difficulty in locomotion, visual disturbances, paresthesia or dysesthesia, and 
urinary malfunction. In 26 cases, at least two of these symptoms occurred in association, almost 
simultaneously. Signs indicative of involvement of the extrapyramidal motor system were late 
expressions of the disease. Mental changes eventually became conspicuous in 14 cases, but 


euphoria was noted in only 3. Intention tremor was noted in 27 cases; scanning speech, in 24, and 


2) 


nystagmus, in 32. Charcot’s complete triad was present only in 12 cases, and then always as an 
advanced manifestation. Trauma was associated with onset in five cases, but in two the connection 
was tenuous. Three women had appearance of initial symptoms while pregnant and had temporary 
remissions after delivery. In another case symptoms receded after the baby was born, but a second 
pregnancy produced a grave and unremitting exacerbation. A history of definite remissions 
was obtained in only 10 members of the entire series, and in 9 it was subsequent to a single, 
early complaint. Remissions of hemiplegia were always incomplete. Total disappearance of 
symptoms was observed in only one case. The duration of remissions varied from five months to 
six years. Of 36 spinal-fluid examinations, 9 showed a normal curve; 17, a first-zone colloidal 
gold curve, and 10, a midzone curve. 

The authors conclude that multiple sclerosis gives no uniform constellation of signs and 
symptoms and has no consistent natural history, though certain complaints appear frequently 
because of the predilection of the process for various areas of the nervous system. In view of 
these inherent difficulties, it is of interest how often a correct diagnosis is made. In this series 
discrepancies between the clinical and the pathologic diagnosis occurred only from the 


hysician’s failure to suspect the disease during life 
pny 5 Beaton, Tucson, Ariz. 


CrinicaL Aspects OF NORMAL ELECTROENCEPHALOGRAM IN EP! J. A. and 
R. S. Scuwas, New England J. Med. 238:457 (April 1) 1948 


Abbott and Schwab studied 193 patients attending the epileptic clinic of the Neurological 
outpatient department at the Massachusetts General Hospital. Epileptic patients each showing 
at least one normal electroencephalogram between seizures and those showing only abnormal 
electroencephalograms between seizures were compared with reference to 10 other aspects of the 
disease. All 10 comparisons were favorable to the patients with normal records. The patients 
with normal electroencephalograms had later onset, fewer kinds of spells, less frequent seizures, 
greater response to medication, more remissions during periods of no medication, more spells 
during sleep, and greater ability to work, whereas patients with abnormal records had had spells 


in infancy, head injuries or other encephalopathies, and a family history of epilepsy. 


J. A. M. A. 


SEVERE HYPERTENSION WITH PAPILLEDEMA SIMULATING BRAIN TUMOR: DIFFERENTIAL 
DIAGNOSIS AND TREATMENT. R. S. Pater, A. F. Nyssens, and J. C. Waite, New 
England J. Med. 239:322 (Aug. 26) 1948. 


Palmer and his co-workers direct attention to the similarity in symptoms, physical signs and 
spinal-fluid findings between severe hypertension with papilledema and expanding intracranial 
lesions. They compare observations on 30 patients with severe hypertension and papilledema 
with those on 25 patients with expanding intracranial lesions and 15 patients with severe hyper- 
tension without papilledema. The differential diagnosis of severe hypertension with papilledema 
and an expanding intracranial lesion with coincident hypertension is discussed and illustrated by 
a report of three cases. The most important differential characteristic is the slow, steady pro- 
gression of neurologic localizing signs in brain tumor. Proper evaluation depends on expert 
neurologic examination, and sometimes on supplementary pneumograms. In the hands of the 


authors, extensive sympathectomy has thus far been the measure that has relieved symptoms, 
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reduced the papilledema, and stayed the rapid progress to a fatal outcome that is almost uniform 


in patients with malignant hypertension. They suggest that denervation of the splanchnic bed 
abolishes or minimizes the orthostatic pressor responses and thus protects the cerebral circulation. 
J. A. M.A. 


ENCEPHALITIS IN CHILDREN WITH ELECTROENCEPHALOGRAPHIC CHANGES. B. M. SHINNERS, 

R. F. Krauss and B. Rocuester, New York J. Med. 49:2140 (Sept. 15) 1949 

Shinners and co-workers report the cases of five children—3 boys and 2 girls between the ages 
of 22 months and 8 years—with encephalitis. The condition was associated in four of the 
patients with common diseases of childhood, namely, measles, mumps, chickenpox, and herpes 
simplex. In one case the encephalitis could not be related to any known previous contagious 
disease. The electroencephalograms of these five children showed pronounced electrical abnor- 
malities of brain activity, associated at times with a variable clinical picture. During the acute 
encephalitis high voltage, 1- to 3-per-second wave activity was present. These brain electrical 
potentials usually improved as the clinical state of the patient improved, but some of the wave 
abnormalities persisted. They may persist indefinitely and may produce future convulsive activity 
and behavior problems. Childhood diseases can produce permanent cerebral damage. Many 
cases of so-called “idiopathic” epilepsy may be the result of an early simple childhood disease. 


J. A. M.A. 


Epiterptic Seizures Eastty CONFUSED FUNCTIONAL MENTAL Disorpers. R. L. 
Mastanp, North Carolina M. J. 9:448 (Sept.) 1948. 


Masland is of the opinion that there has been an unfortunate tendency to consider the mind as 
separate from the brain. The fallacy of this point of view is most strikingly apparent when one 
considers those patients whose mental symptoms are found to be closely related to organic 
brain disease. The author presents three cases of epilepsy in which mental symptoms pre- 
dominated. The first two patients had been treated for long periods under the belief that their 
illness was purely functional. The psychic disturbances manifested by these epileptic patients are 
probably due in part to the disturbance of brain function occasioned by the abnormal epileptic 
discharge. Closely related to the effects of the seizure itself is the confusion state which develops 
after the seizure is over, and presumably is a result of fatigue or relative anoxia of the previously 
active area. On this basis probably depend the confusion states, the periods of amnesia, and the 
occasional postictal furors which are observed in patients with focal lesions. The distinguishing 
features which serve to indicate the epileptic nature of these mental disturbances are the episodic 
character of the mental aberration and the occurrence of partial or complete impairment of 
consciousness. The appearance of generalized seizures, in addition to the minor or petit mal type 
of attack, is another clue. The diagnosis can usually, but not always, be confirmed either by 
electroencephalogram or by the response of the patient to therapy with diphenylhydantoin sodium 
(dilantin®) and phenobarbital. These patients present a twofold problem lying in the realm 
of both psychiatry and neurology 


J. A. M.A. 


SURVIVAL IN DISSEMINATED SCLEROSIS: A CLINICAL STUDY OF A SERIES OF CASES FIRST 
SEEN Twenty Years Aco. R. S. ALtison, Brain 73:103, 1950. 


\ series of patients with multiple sclerosis, first seen in 1929, is reviewed after 20 years. 
Seventy per cent of the patients had died, and 30% survived. In the group which succumbed, the 
course of the disease was from 8 to 34 years, with an average of 19.5 years; 40% lived 20 years 

r more \mong the survivors, the longest duration of illness was 39 years; the average was 
27.8 years; and one-half had been ill over 30 years. Severe incapacity was present during 
about one-half the total period of the illness. However, a severe initial lesion is not incompatible 
with long survival. Among the survivors, there is relatively little evidence of gross sphincteric 


disturbance, loss of emotional control, or intellectual impairment. Allison is of the opinion that 
the preservation of these functions may be an important factor in the prognosis 


FRANKEL, Philadelphia. 
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PAPILLOMA OF THE CHOROID PLexus: Report oF Srx Cases. E. ZANDER, Monatsschr. 

f. Psychiat. u. Neurol. 118:321, 1949. 

Zander describes tumors derived from the chorvid plexus of both latcral and the third and 
fourth ventricles. The papillomas of the plexus have been differentiated from the ependymomas 
by their inclusion of a rich connective tissue and abundant vascularization. The papilloma cells 
reputedly contain a coarsely granular material with mitochondria, structures which are not 
prominant in the ependymal cells. 

In the present series of cases four tumors were found in the lateral ventricles, three on the 
right and one on the left; another originated in the third ventricle, and the last, in the region 
of the fourth ventricle. All the patients were males, and their ages ranged from 13 to 59. 

Although these tumors may remain clinically asymptomatic at times, the displacing or 
infiltrative growth of the papilloma, or of a cyst derived from it, the blocking of the fluid 
circulation, the excessive production or insufficient resorption of the fluid, or the development 
of metastases may lead to clinical manifestations. 

Few, if any, cases have been described in which a preoperative or preautopsy diagnosis of 
papilloma of the choroid plexus had been made. Clinically, manifestations of increased intra- 
cranial pressure, mental symptoms, paroxysmal loss of consciousness without motor manifesta- 
tions, and Jacksonian and generalized seizures have been noted. In children the circumference 


of the skull often increases, and hydrocephalus develops Prsersxy, New York. 


ABSCESS OF THE Brain. E. Samriy, Schweiz. Arch. Neurol. u. Psychiat. 62:261-304, 1948; 
63 : 300-327, 1949. 

Samiy reports 23 cases of cerebral abscess. In four post-traumatic cases the causative injury 
was sufficiently severe to leave a gross cranial defect. Radical extirpation of the abscess was 
performed in all four cases; one patient died of hemorrhage from the anterior cerebral artery, 
which was accidentally injured at the time of operation, and the other three recovered. Cerebro- 
meningeal scars were subsequently excised in one case because of epileptic seizures, and the other 
two patients continued to experience an occasional convulsion 

Because of the youth of two patients with otogenic abscess of the temporal lobe, treatment 
was limited to aspiration and injection of antibiotics into the abscess cavity; one recovered, and 
the other died after intraventricular rupture of the abscess. Enucleation of an otogenic abscess 
of the cerebellum resulted in complete recovery in the case of a boy aged 6 years. Partial 
extirpation was successful in one case of multiple abscess secondary to frontal sinusitis. A 
multilocular abscess of the frontal lobe may have been of metastatic origin, since suppuration in 
the orbit and ethmoid cells was preceded by the appearance of a furuncle on the nose. The 
patient died of meningitis after radical extirpation of the cerebral abscess. Rupture into the 
ventricle had apparently occurred before aspiration was attempted in a case of multiple abscess 
of the frontal lobe secondary to purulent ethmoiditis. The patient did not recover consciousness. 

In three cases of well-encapsulated abscess, one in the cerebellum and two in the cerebrum, 
no source was discovered. Radical extirpation was successful in all three cases. The intra- 
cranial abscesses were of metastatic origin in the other 10 cases. A man aged 25 suddenly 
lost consciousness about two weeks after a small furuncle appeared on his cheek. Signs of 
involvement of the left parieto-occipital lobe began to develop eight days later, and an encapsulated 
abscess was enucleated 40 days after the onset of cerebral symptoms. Subsequent development 
of osteomyelitis of the skull and epidural abscess necessitated sacrifice of the osteoplastic flap, 
but the patient gradually improved. Bronchiectasis was the source of cerebral abscess in five 
cases. In a case of multiple unencapsulated abscess of the cerebellum, autopsy revealed a healed 
abscess of the lung. In two cases cerebral abscess was secondary to abscess of the lung, and 
in another, to empyema. The intracranial abscesses were multiple in four of the nine thoraco- 
genic cases. One patient survived enucleation of two cerebral abscesses and died when a third 
ruptured into the ventricle. Radical extirpation was attempted in another of these cases, treat- 
ment being limited to aspiration and decompression in the others. All nine patients died. Even 
when the abscesses are not multiple in cases of this type, the results of treatment are poor 
because of a pronounced tendency to cerebral edema and because the capsule of the abscess is 
frequently thin, when not entirely lacking. 
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\n initial stage, characterized by chills, fever and headache, was denx nstrated in only one of 
the author's cases of brain abscess n cases of metastatic abscess the onset is frequently 
apoplectiform, with Jacksonian seizures and rapidly developing hemiplegia \ latent period is 
bserved only when the abscess becomes well encapsulated The temperature is usually normal 

ubnormal in the stage ft cerebral « mpression, although there may be tr insient bouts of 
tever, due either to meningitis or to a fl: ry reaction in the brain substance Leuco- 
ytosis is commoner than fever but is generally absent when abscess is confined within a 
thick capsule n no case should treatment be deferred until papilledema develops. The cerebro- 
spinal fluid is seldom entirely normal, a moderate increase in the number of cells being the most 
trequent change. Complete extirpation is regarded as the method of choice, provided the abscess 
is Well encapsulated and the procedure does not entail destruction of functionally important areas 
Preliminary aspiration not only confirms the diagnosis, but permits the surgeon to determine 
tl t kness of the capsule When immediate enucleation is not advisable because of the 
patient's condition, aspiratic f pus and injection of penicillin into the cavity of the abscess may 
tae combined with decompressior DANIELS, DENVER 
Acute Parnrut AND CERVICAL SUBLUXATION M. Suramaa, Acta chir. 

Scandinav. 98:212, 1949, 

Sulamaa reports the cases of two girls with painful torticollis. The first child, aged 6 years, 
had a paintul torticollis when she awoke one morning. When she was brought for treatment 
two months later, roentgenograms indicated subluxation between the second and third cervical 
vertebrae. The pain ceased immediately and the neck could be freely moved when the head was 
hung in hyperextensior Phe ter collar which had been applied was removed after one 


month, and the girl appeare cured. Three days later, however, the condition suddenly 


recurred, and disappeared again when the head was placed in a position of hyperextension 


Recovery was final after treatment with a plaster collar for three months. In the second case 


paintul torticollis occurred after otitis of long duratior Roentgenologic examination, performed 

ith anesthesia, showed subluxation between the second and third cervical vertebrae when the 
head was flexed. Dislocation could not be established in hyperextension \s in the first case, 


e pain ceased and the contraction loosened when the head was hung in a position of hyper- 


extensior Recovery followed treatment with a plaster collar for 2'4 months Che author 
umes that in the first case an unnoticed trauma was ] » acute torticollis. 
the d case there vas prot ly a infectious Cause 


J. A. M.A. 


WIERINGEN-Rauws, Folia psychiat. neurol. et neurochir. neerl. 2:115 (April) 1949 


The authors review the reported cases of syphilis of the central nervous system in Java 


In a previous review, vat he concluded that syphilis of the central nervous system 

is present in about 25% of neurological | In this series, the acute inflammatory and 

vascular procedures were more numerous than have been reported in European clinics. In 

tabes dorsalis and dementia paralytica, the first, and often outstanding, symptom is pupillary 

tl hy 

Palthe believed that the apparently increased incidence of neurosyphilis in Indonesia was 

tually the result of better clinical observation Dementia paralytica was seen about twice 

ft i ng Chinese as among Indonesians In the pediatrics department of the School 

Me ne in Batavia, 105 congenitally sypl i¢ infants were observed from 1931 to 1937 

Of these 1 were Indonesian, 42 Chinese, and 2 European, none of whom had neurological 

gt ind none abnormalities of the spinal fluid. In 1941 Verhaart reported 1,405 cases of 

rebral disorders in infants and childret Of these, 308 were cases of meningitis, in only 

t ch t disease was syphilitic In only 5 of the 103 cases of non-meningitis disease 

\ is the cause From March, 1947, to December, 1947, 431 patients were observed in 

the neurological ward of Tjikini Hospital, Batavia. Of these, 55 had syphilis of the central 

nery ysten lhe authors conclude that although congenital syphilis and cerebral diseas¢ 

are common in Indonesia, syphilitic involvement of the central nervous system is rare in 
t genita SV] 111s 


SJAARDEMA, Los Angeles 


s¥I OF THE CENTRAL Ni SYSTEM AT JAVA W. J. C. VeERHAART and G. A 
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SEXUAL FUNCTION AND Epitepsy. J. J. H. M. Kiessens, Nederl. tijdschr. v. geneesk 92:2154 

(July 17) 1948 

Klessens nts out that epsy usually develops during the prepuberal age and is frequent in 
those whose first menstruat is d Reduction or cessation of the menstrual flow may be 
accon 1 by 1 rrence of att [he author cites the case of a girl in whom epileptic 
attacks became less freque gradually subsided completely as the menstrual function 
became normalized, between her 17th and 20th year The author has also seen at least eight 
male patients between 18 and 24 years Of age witl leficient sexual devel pment (1 dicated by 
absence or extreme rarity of discharge of semen) who were subject to grand mal or petit mal 
seizures In tw such patients, aged 20 and 24, respectively hose sexual devel pment was 
retarded, treatment with sexual hormone for six to eight months promoted the sexual develop- 
ment and first reduced, and then counteracted, epileptic attacks, which formerly had occurred 
almost daily he author believes that the electroencephalogram reveals changes 
between the attacks in patients subject to epileptic seizures, it is not necessarily indicated that 


the primary cause of epilepsy is in the brait J. A. M.A. 


PROPHYLACTIC IMMUNIZATION AND PoLioMYELItTis. J. Liepen, Am, J. Dis. Child. 83:8, 1952 
Studies reported from Australia and from England showed that the usual 1:2 or 1:3 ratio 


of arm paralysis to leg paralysis due to poliomyelitis was reversed in groups of children who 


| 
received prophylactic injections, predominantly in the arm, within the 28-day period prior to the 
onset and that the limb recently inoculated was more frequently paralyzed than 
ther 

Lieber o-workers questioned 411 poliomyelitis patients in Connecticut concerning 
immut e onset of their disease lwenty-four of these patients had 
beer period prior to the onset of illness 

Ort zed patients, 9 were in the 0-to-4-year age group; 5 of the 6 patients who 
had inoculated limbs were in the 0-to-4-year age group, and in 4 of these 
patie occurred in the inoculated arm. Comparison of these data with those from 
im up of 169 patients shows that arm paralysis occurred just as frequently as 


eg paralysis at that age, and not in the ratio of 1:2 or 1:3, as found when figures for the ratio 


f arm paralysis to leg paralysis for all age groups are analyzed together Phe author raises 
the question whether the high incidence of arm paralysis in this particular age group may be due 
to the fact that infants use their arms about as much a legs, whereas older children use 
their le S re in their 


\lthough there seemed to be a higher incidence of spinal paralysis in the immunized group 


(0%) than in the nonimmunized group (33%), Lieben thinks it disputable whether this differ 


ence Warrants su stringent measures as postponement Of immunization tor whooping cough 
and diphtheria for six months during a poliomyelitis-epidemic year, which the last three years 


ve been an 
ALpers, Philadelphia 


INORDINATELY LA E HERNIATION OF NUCLEUS PULPO R. A. Tenvuto and J. ZAc.is, 


\ white woman aged 33 had suddenly complained of severe pain in the back while she was 


being treated for renal insufficiency secondary to accidental ingestion of mercuric cyanide 
Phe pai is severe and continuous and was accentuated by « ing, sneezing, and movements 
of the back. There was 1 itic radiation. She gave a vague history of trauma to the back 
two months previously. Examination showed that the patient was in pain and movements were 
guarded was localized to the region of the fourth and fifth lumbar vertebrae and 
there is ver these vertebrae. Pain in the lower back was intensified by movements 
f the sj ring the Laségue maneuver. The Naffziger sign was not elicited. Sensory 


onstrable. Myelographic examination showed indentation of the column at 


ir vertebra The space between the fourth and fifth lumbar 


vertebrae seemed wider than normal. Hemilaminectomy was done at the fourth and fifth lumbar 


Diseases of the Spinal Cord 
| 
Arq. neuro-psiquiat. 9:282, 1951 
hanges were not dc 
the level of the fourth and fifth |unb 
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level on the left side. The dura bulged in the left paramedian region, owing to the presence of 
many fragments of a herniated disk. The tissue removed weighed 10.7 gm. Histologic exami- 
nation showed inflammation in the nucleus pulposus 


Ihe authors emphasize the value of myelography in the diagnosis of low-back pain without 


sciatic radiation. Sciatic radiation does not occur unless the herniated disk is lateral enough to 
irritate the root. A small piece near a root may be the cause of sciatic radiation. The pain may 


be limited to the back for a long time before sciatic radiation appears. Occasionally pain is limited 
Che disk in the present case is the largest in a series of 112 cases on which 


the authors have operated. Delitala and Bonola’s book on herniated disk reports the largest disk 


to the back entirely 


in their experience as 3 gm N. Savitsky, New York 


Muscular System 


PsEUDOHYPERTROPHIC MuscuLar Dystropuy. S. J. Bruny and A. L. FRanKeEL, Ann. Int. 
Med. 35:1149, 1951. 


Bruny and Frankel report pseudohypertrophic muscular dystrophy in a boy of 10 years 
who presented the salient features of the disease. The disease was traced back six generations 
in the patient's family and was found to involve males in four of the six generations. 


AvpeERS, Philadelphia. 


Encephalography, Ventriculography and Roentgenography 
THROMBOSIS OF THE INTERNAL CAROTID ARTERY. ROBERT SHAPIRO, Radiology 58:94, 1952. 


Shapiro states that thrombosis of the internal carotid artery occurs fairly frequently. A 
number of conditions may produce it, but arteriosclerosis is the cause in the majority of cases. 
Che diagnosis of a lesion is made first on the basis of the clinical findings, and its presence is 
then confirmed by means of carotid arteriography. The author reports three cases in which 
the diagnosis was made by arteriography. 

The two sites of predilection for thrombosis of the internal carotid artery are (1) just beyond 
the bifurcation of the common carotid artery into its external and internal branches and (2) 
in the region of the carotid siphon. The roentgenographic findings in carotid arteriography are 
characterized by inability to visualize the common carotid artery on the involved side after 
repeated attempts to do so. 


Usually there is excellent filling of the external carotid artery and its 
branches. 


If the occlusion of the common carotid artery occurs proximal to the origin of the 
ophthalmic artery, the latter can usually be visualized and seen to be enlarged by means of its 
anastomoses with the branches of the internal maxillary artery in the orbit. 

The clinical picture is variable, depending upon the extent, location, and rapidity of the 
occlusion and upon the collateral circulation. The first objective neurologic sign is usually 
contralateral spastic hemiparesis, involving chiefly the arm. This may progress to hemiplegia, 
and in some cases hemiplegia may be present from the onset. Contralateral hemianesthesia and 
hemianopsia are often present. Diminution or loss of vision may occur; when it does, it may 
be transient or may progress to partial optic-nerve atrophy. Complete optic-nerve atrophy 
is rare because of the rich anastomotic network between the ophthalmic artery and the various 


branches of the internal maxillary artery , . . 
internal arvery. WEILAND, Philadelphia. 
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News and Comment 


INTERAMERICAN SOCIETY OF PSYCHOLOGY 


During the International Congress of Mental Health, held in México, D. F., Mexico, in 
December, 1951, the Inter-American Society of Psychology was formed. The following officers 
were elected: Eduardo Krapf, University of Buenos Aires, Argentina, president; Werner Wolff, 

1 Robles, University of 


Bard College, Annandale-on-Hudson, N. Y., vice-president; Oswaldo 
Mexico, México, D. F., secretary; Hernan Vergara, University of Bogota, Colombia, treasurer, 
and, as associated vice-presidents, W. Line, Canada; Enrique B. Roxo, Brazil; Carlos Nassar, 
Chile, and Jaime Barrios Pena, Guatemala. The society has its Latin-American office at the 


University of Mexico and its United States office at Bard Coll 


icgze 

It is the purpose of the society to work toward an inter-American cooperation and a 
mutual understanding by means of psychological collaboration on basic scientific, educational, 
and sociopsychological issues. One special aim is the clarifying and fortifying of the position 
of psychology as a science by means of the establishment of six points: (1) methods, goals and 
limits of psychology; (2) formulation of a unified study plan concerning the careers and 
specialties of psychologists; (3) professional and legal requirements of a practicing psychologist ; 
(4) elaboration of a basic topical bibliography; (5) defense of cultural values and the psychol- 
ogist’s contribution in a time of emergency; (6) inquiries into and evaluation of the state of 
psychology in the various American countries 

Besides the general effort to strengthen inter-American cooperation among psychologists, 
the society hopes to sponsor a rapprochement between the various cultures and world concepts 

Further aims of the society are to organize an interchange of students and teachers, to found 
a bilingual journal on topical issues and opinion exchange, and to establish a film library on 
basic psychological issues, such as education, family life, and the special problems of each 
country, with emphasis on positive and negative implications. This material will serve as a 
dynamic source for discussion and exchange of opinions 

The Inter-American Society of Psychology will hold annual meetings, the first of which 
has been planned to take place in Caracas, Venezuela, in December, 1952. Six symposia on the 
topics mentioned will be organized, the results to be published in English and Spanish 

For an exchange of psychological studies, an inter-American library will be established in 
the offices of Mexico and the United States. It would be greatly appreciated if authors would 
send copies of their works to the secretary's office in Mexico: Dr. Oswaldo Robles, Facultad 
de Filosofia y Letras de la Universidad de Mexico, San Cosme 71, México, D. F. 

The annual membership fee is $5. The membership card entitles the bearer to all facilities 
in contacting scientific circles and institutions in all associated countries. All funds shall be used 
to finance the Congress, to establish an inter-American journal of psychology, and to found the 
planned film library. 

Applications for membership of American psychologists, accompanied by a curriculum vitae, 
should be sent in triplicate to the vice-president, Dr. Werner Wolff, Bard College, Annandale- 


on-Hudson, N. Y 


IN-SERVICE TRAINING PROGRAM, POSTGRADUATE CENTER FOR PSYCHOTHERAPY, INC. 


The Postgraduate Center announces that a new in-service training program for matriculated 
students is to be instituted. Matriculated students will be considered staff members in the 
status of fellows-in-training in psychotherapy. 

Psychiatrist fellows-in-training in psychotherapy will be expected to devote one-half time to 
the Center (an estimated minimum of 20 hours a week). Psychologists and social workers 
accepted as fellows-in-training will be expected to devote full time to the Center (an estimated 
minimum of 40 hours a week) 
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Che training program will be designed to offer complete training in psychotherapy under 
medical supervision. Fellows will be trained to fulfil specific roles in the treatment clinic (New 
York Consultation Center) of the Postgraduate Center, that is, (a) to carry out the specific 
team functions in keeping with their professional background as psychiatrist, psychologist, or 
social worker, (>) to perform analytically oriented psychotherapy under medical supervision. 

In the selection of candidates, preference will be given to those who are engaged in or who 
plan to enter community work. Personality qualities that make for an understanding of human 
relationships are a prerequisite. Personal interviews with the Board of Admissions and pre- 
scribed projective tests are required. Two professional references must be furnished by the 
applicant. All fellows are expected to have completed or to have entered psychoanalysis by 
the time they come to the Postgraduate Center 

\n annual stipend of $3,000 will be given to full-time fellows the first year and $1,800 to 
half-time fellows. The stipend will be $4,000 annually the second year for full-time fellows and 
$2,000 for half-time fellows 

\pplication forms and fuller information concerning requirements for eligibility may be 
secured from Mrs. Janice Perry, registrar, 218 FE. 70th St., New York 21; TRafalgar 9-7100. 
Che number of fellowships tor 1952-1953 is limited. Applications should be filed as soon as 


possible, and not later than June 15, 1952. 


THE WESTERN INSTITUTE ON EPILEPSY 


rhe Western Institute on Epilepsy will hold its fourth annual meeting in Los Angeles on 
Oct. 24 and 25. Previous Institutes have been of great interest to neurologists, psychiatrists, 
internists, general practitioners, social workers, psychologists, and, in fact, anyone interested in 
the problems of epilepsy 

The Fourth Western Institute will be particularly designed for the general practitioner and 
pediatrician, as well as tor public health officials and school personnel interested in the epileptic 
child and his school and home adjustments 

For further information write Dr. Jean P. Davis, University of Utah, College of Medicine, 
lo& Westminster Ave., Salt Lake City, or Mrs. F. S. Markham, 1100 South Bay Front, Balboa 


Island, Calif 


THE AMERICAN NEUROLOGICAL ASSOCIATION 


\t the Seventy-Seventh Annual Meeting of the American Neurological Association, held in 
Atlantic ¢ ity, N J . May 8 to 10, 1952, the following officers were elected for the year 1952-1953 
President, Dr. Hans H. Reese; president-elect, Dr. Roland P. Mackay; first vice-president, 
Dr. Thomas K. Davis; second vice-president, Dr. James C. White; secretary-treasurer, Dr 
H. Houston Merritt; assistant secretary, Dr. Charles Rupp 
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Books 


The Submicroscopic Organization of Vertebrate Nerve Fibers as Revealed by Electron 
Microscopy. By Humberto Fernandez-Moran. Almqvist & Wiksells Boktryekeri-A-B, 
Box 47, Uppsala, Sweden; Academic Press, Inc., 125 E. 23d St., New York 10. 


This monograph consists of a series of papers published from the Institute for Cell Research 
at Karolinska Institutet, Stockholm 


The care and ingenuity devoted to the study of the topic 
are remarkable. When 


he individual nerve fiber with its sheath is magnified 20,000 diameters, 
it appears invested on its outer aspect with a thin reticulum of collagen. The neurilemma covers 
a myelin sheath made up of a series of some fifty thin-walled tubes fitting concentrically one 
within another and separated by irregular oval crevices that are distributed throughout the 
sheath. There is also an internal fibrous membrane, corresponding to the axolemma. The axon 
itself has a reticulated appearance and is made up of filaments of indefinite length, having a 
diameter of 100 to 200 A, with regularly spaced axial discontinuities 


“These filaments show a 
predominantly longitudinal arrangement within the fiber and 


can aggregate to form compact 


bundles resembling neurofibrils. Dense oval corpuscles and clear vesicular bodies are also seen 


in the axon.” 
It is a particular pleasure to read 


of the devices brought to the aid of such an illuminating 
study. Electron microscopy, of course, is a necessity for such high magnifications. Ultra- 
thin sections are obtained by cutting off the freezing apparatus, as well as the feed mechanism, 


so that thermal expansion of the minute block allows serial sections to be cut at 0.05 4, these 


sections being floated on solutions, where they can be picked up for a variety of examinations. 
Ice crystals are avoided in ingenious ways. Freezing-drying, fixing with osmic acid vapor, 
shadowing with palladium or platinum, reinforcing with aluminum films delivered by the electron 
microscope—all these and many other devices are described. Digestion experiments with trypsin 


and treatment with fat solvents bring out other details. Ultracentrifugation separates the myelin 


sheath from its axon. Adjacent sections are used for phase microscopy, electron shadowing, 
and x ray diffraction 
Not only peripheral nerves, but also thin longitudinal sections of the 


spinal cord, were 
employed in the study. The author states 


“In thin sections and dissociation preparations from 


the lateral funiculus of the frog and rat spinal cords, new types of submicroscopic fibers were 


found which have diameters ranging between 0.1 and 1 


micron, and can be identified as nerve 
fibers by their c 


larger myelinated fibers and their fine structure. . . The 


fine fibers consist of a single membrane and only one central filament. The sheath membrane of 


these fibers is 60-80 A thick and exhibits the same granular fine structure as the layered mem- 
branes of the myelinated nerve fibers.” 


Supposedly unmyelinated nerve fibers are invested with 
myelin sheaths so thin that they are brought out only by the methods here described. 
Numerous electron micrographs illustrate the various aspects of the work, but the most 
graphic illustration is a working reconstruction of the myelinated nerve fiber drawn from the 
data by Prof. R. Lucchetti. Here is a single nerve fiber almost 


as large as a baseball bat 
Molecular arrangements, ion disposition 


, distribution of the various inorganic salts, development 
of electrical activity—these and other questions wait upon the expected further developments of 
these refined procedures. At least, with something as large as 


the problem is well in hand 


a baseball bat, one Can say that 


External Morphology of the Primate Brain. By Cornelius J. Connolly, Ph.D 


Pp. 378. Charles C Thomas, Publisher, 301-: =< 


Price, $10 
awrence Ave., Springfield, Ill, 1949. 

he author has previously worked extensively in this field and has published a number of 
important papers These are now brought together, synthesized, and enlarged into a_ book, 
which gives in detail every important stage of the cortical development of the primate brain 
from lemur to man. The fundamental pattern of cortical expansion is traced through all these 
primates, and there is found to be a constant and persistent arrangement of the sulci and gyri 


163 


\ 
= 
\ 


) PSYCHIATRY 


rogressive expansion of the cortex from the less 
Normal brains show a regular sequence in the 
greater growth and expansion of the newer areas. 
Size alo ( le complexity of the cortical pattern, although usually the 


he most fissures and convolutions. There are instances, however, in which 


aller species is even more convoluted 


contribution, th are chapters on methods of measuring the surface of 
brains of newborn children, and on the fissural patterns of adult human brains 
in many races, and i hown that there are some variations in the fissural 
patter: om ri to race. There are no morphological features which are absolutely character- 
istic of a race, but quantitative methods show that there are frequency differences that would 
seem to have biological significance | i l a chapter on casts made from the skulls 
which brings ot m ig points in relation to the brain of man as 

today 
The general conclusior hat t ositi f the sulci are quite constant throughout the 
primates series : main sulci are probably genetically determined. With 
the expans brain they gradually adapt themselves to new cortical areas, and the 
increase in size of the brain brings with it additional secondary sulci. Characteristic of the 


human brain is the great development of the inferior frontal convolution. 


Chis book makes most interesting reading for all those interested in the anatomy of the 
human brain and in localization 


Psychoanalysis and Politics: A Contribution to Psychology and Morals. By R. E 
Money-Kyrle. Price, $3. Pp. 183. W. W. Norton & Company, Inc., 101 5th Ave., New 
York 3, 1951 


short compendium is divided into two parts: (a) a theoretical basis for a psychological 

to politics, and (b) some aspects of the psychology of politics. It deals, however, very 

very much more with psychoanalysis than with politics. The author claims that at present the 
only practical contribution that (analytical) psychology can make toward the lessening of 
l I is an explanatory one, at least so far as the origin of such tensions is an 
Following Freud's and Melanie Klein’s contributions to character analysis, the 

he conclusion that a normal person is essentially rational, wise (by virtue of 

insight into his unconscious drives), and humanistic. Defenses against unconscious 

anxieties (persecutory or depressive) result in abnormal character types: the authoritarian, whose 
strict superego 1s mastered by his ego; the hypomanic, who is devoid of conscious guilt, and the 
hypoparanoid, whose sense of guilt is continually projected. In a group situation, these character 
aberrations constitute a menace; and if they reach leadership, such persons can start a spiral 


vhereby they can influence the state, the citizens of the state, who, in turn, similarly affect 


x appraises the future. He considers his book as a 
| 


settlement of ideological disputes by argument, rather than by force. He 

at humanism and wisdom thrive best in a state that seeks to provide welfare without 

treedom. The main impediment to the achievement of such a state is the political 

f unconscious motives. He hopes—by some unstated line of reasoning—that his kind 

explanations shoul 1 time be capable of converting those holding opposite 

His arguments, however true, are no substitute for military defense 

refuse to listen to them. The author correctly forecasts the reader’s disappoint 

taking cognizance he unsolved problem: how to communicate (this time psycho- 
distilled wisdom to those who throughout the ages have refused to listen 

heavy, tho ovoking book, which will probably not reach those who are in 

need of persuasion. 
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An institution for rest, 
convalescence, the diag- 
nosis and treatment of 
nervous and mental dis- 
orders, alcohol and drug 
habituation. 


Appalachian Hall is located in 

Asheville, North Carolina. Ashe- 

ville justly claims an unexcelled 

all year round climate for health 

and comfort. All natural cura- 

tive agents are used, such as 

physiotherapy, occupational therapy, shock therapy, outdoor 

sports, horseback riding, etc. Five beautiful golf courses are 

. available to patients. Ample facilities for classification of 

pt ee patients. Room single or en suite with every comfort and 
information, write Convenes 


APPALACHIAN HALL M. A. Griffin, M.D. 


Asheville, North Carolina Wm. Ray Griffin, M.D. 


HOW YOU CAN 


MAKE YOUR 
office TALK 


Of IVEREO 


Order new office furni- 


ture from Robert James. EXECUTIVE DESK EXECUTIVE CHAIR 


60 x 30-inches. Genuine Walnut. Six Seng tempered steel Swivel & 
COMPANION CHAIR drawers with one for files. Top drawer Tilt control. Solid Walnut... 
For waiting and consul locks all drawers. heavy stainproof DURAN cover. 


tation. Sturdy comfort- Catalogue on Request 


able conventional design. (Chairs and Desks Only) 


FREE | RIAI Attach letterhead or mail completed coupon 


EXECUTIVE CHAIR 


brown red green COMPANION CHAIR 
T T T OR DER ' brown red green EXECUTIVE DESK 
OPEN ACCOUNT 
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4107 3rd Ave. S., Birmingham, Ala. 
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ESTABLISHED 1911 


WESTBROOK SANATORIUM 


eA private psychiatric hospital em- Staff PAUL V. ANDERSON, M.D. 


President 


ploying modern diagnostic and treat- REX BLANKINSHIP, MD. 
ment procedures—electro shock, in- Medical Director 


JOHN R. SAUNDERS, M.D, 


sulin, psychotherapy, occupational and 


recreational therapy—for nervous and THOMAS F. COATES, M.D. 


Associate 


mental disorders and problems of 


R. H. CRYTZER, Administrator 
addiction. 


P. O. Box 1514 RICHMOND, VIRGINIA Phone 5-3245 


Brochure of Views of our 125-Acre Estate 
Sent on Request 


ADAMS HOUSE BALDPATE, INC. 


Georgetown, Mass. 


Established 1877 Geo. 2131—Boston Office Be.-2-3911 


\ non-commitment sanitarium and clinic, 
club-like in physical setting and atmos- For the treatment of psychoneuroses, 


phere, applying re-educational psycho- personality disorders, psychoses, alcohol- 


therapeutic dy and . 
herapeutic methods in the study an ism and drug addiction. 


treatment of the psychoneuroses exclu- 
sively Psychotherapy is the basis of treatment ; 


other methods such as shock therapy, 
cated m suburban Boston contiguous to ana 


overlooking the Arnold Arboretum malaria and fever box are used when 
indicated. 
Occupation under a trained therapist. 


James Martin Woodall, M.D.. Medical Director 
diversions and outdoor activities. 


999 CENTRE STREET, BOSTON, 


ica Plain, MASS. . 
G. M. Scutomer, M.D., Medical Director 
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HIGHLAND HOSPITAL, INC. 


FOUNDED IN 1904 


ASHEVILLE, NORTH CAROLINA 


AFFILIATED WITH DUKE UNIVERSITY 


A non-profit psychiatric institution, offering 
modern diagnostic and treatment procedures — 
insulin, electroshock, psychotherapy, occupa- 
tional and recreational therapy—for nervous 
and mental disorders 


The Hospital is located in a sixty-acre park, 
amid the scenic beauties of the Smoky Mountain 
Range of Western North Carolina, affording 
exceptional opportunity for physical and nervous 
rehabilitation. 

The OUT-PATIENT CLINIC offers diag- 
nostic services and therapeutic treatment for 
selected cases desiring non-resident care. 


* * 


R. CHARMAN CARROLL, M.D. 
Diplomate in Psychiatry 
Medical Director 


ROBT. L. CRAIG, M.D. 
Diplomate in Neurology and Psychiatry 
Associate Director 


HARWORTH 


531 E. Grand Blvd., Detroit 7, Mich. 


Walnut 3-7319 


Harworth Hospital provides an ideal staff and environment for the 


care and treatment of 


ALCOHOLISM ecctusivery 


Staff: Reg. Int. Med. Spee. 


Psychiatrist 


Reg. graduate nurses only 


“Twenty Minuies jrom Times Square” 


RIVER CREST SANITARIUM 
ASTORIA, L. L., NEW YORK CITY 


A MODERN SANITARIUM for NERVOUS and MENTAL 
patients with special facilities for ALCOHOLIC eases. 
Physicians are invited to cooperate in the treatment of 
patients recommended 
All Types of Recognized Therapy 
REASONABLE RATES 
Exeeptionally located in a large beautiful private park 
EASILY ACCESSIBLE BY ALL CITY RAPID TRANSIT 
LINES 
Six attractive buildings, with complete classification. 
information on Request 
LAYMAN R. HARRISON, M&.D., Physician in Charge 
JOHN CRAMER KINDRED. M.D., Consultant 
Long Established and Licensed—On A. M. A. Registered 
Hospital List 


BELLE MEAD, N. J. 
For NERVOUS, MENTAL and ALCOHOLIC patients and 
ELDERLY people. 
FOUR ATTRACTIVE MODERN BUILDINGS with 
PROPER CLASSIFICATION 
Scientific Treatment—Efficient Medical and Nursing Staff 
Occupational Therapy 
BOOKLET SENT ON REQUEST 
Located on 300 ACRE MODEL FARM, at the foot of the 
WATCHUNG MOUNTAINS—1\% hours from NEW YORK 
or PHILADELPHIA, via Reading R. R 
JOHN CRAMER KINDRED, M.D.. Consultant 
| Belle Mead 2! 
Telephones | wow York—AStoria 8-0820 
Long Established and Li d—On A. M. A. Registeres 
Hospital List 
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FOR CHILDREN 


with educational, emotional or speech problems 
e 


BP School programs are directed by the school psychiatrist and an excellent staff 
of teachers, occupational and recreational therapists, housemothers, and a clinical 
psychologist. The children are grouped into units, each having its own housemother, 
teacher and therapists. Every day these staff members note the behavior of each 
child and review it at the daily staff conference conducted by the school psychiatrist. 
The psychiatrist discusses the child’s family constellation and his pathological rela- 
tionships and then outlines the program to be followed. These conferences provide 
a longitudinal study of the child’s behavior and enable the psychiatrist to help the 
teachers and housemothers understand the child. He advises them on attitudes to 
be maintained toward the youngster and suggests ways of handling specific problems 
that have arisen in the child’s relationship with other children or staff members. 


A. H. Kambly, M.D. D. E. Lichty, M.D. 


School Psychiatrist School Pediatrician 


For Further Information Address The Registrar 
1700 Broadway, Ann Arbor, Michigan 


[ The Ann Arbor School 


Member of the American Hospital Association and licensed by the Department of Public Instruction 


PAMPHLETS “x 
Vision 
= Eyes for Old (Corneal Transplant). Max Fine. 
0 pages. 20 cents 


Glaucoma. Arthur A. Knapp. 12 pages. 15 cents. 


Whom Shall | Consult About My Eyes? F. T. Jung 
S page 15 cents. 


Eyes—Right! Audrey McKeever 14 pages 15 cents Cataract. Abram B. Bruner. 12 pages. 15 cents. 


pages 


How to Save Your Eyes. Cleo Du Bois i 
l ent Please remit with order 
Should Your Child Wear Glasses? J. Robert Burke 
2 page 15 cents AMERICAN MEDICAL ASSN. 
Color Blindness Dean Farnsworth and Conrad Berens 


2 nts 535 N. Dearborn St. @ Chicago 10 


gardens, orchards, nursery and greenhouse and many 
acres under cultivation. 


Patients may stroll through open fields, along shaded 
lanes or beside Blind Brook which flows through a 
wooded section of the estate. They may engage in farm 
activities, work in the gardens, play tennis, croquet 
or golf, or participate in various forms of occupa- 
tional therapy. 


BROOKLEA FARM | The privileges of a private home are afforded to visi- 


tors. Relatives and friends may live at Brooklea 
A convalescent home to provide care and treatment when this is an aid to treatment. 
for patients convalescing from physical illness or suf- 


fering from mild personality disorders. Medical 

treatment is provided by the consulting and referring BROOKLEA FARM 

staff. Psychotherapy by resident and associated psy- Rt. 120A, King St., Port Chester,N. Y. Tel.: Port Chester 5-0333 
chiatrists. Nursing and dietetic needs are met by New York office: 11 East 71st St. Tel.: Trafalgar 9-2660 


trained personnel. 
Brooklea Farm is an 80-acre country estate which GEORGE Ww. HENRY, M.D. 
includes a dairy, poultry farm, vegetable and flower | Psychiatrist-in-charge 


North Shore Health Resort 


on the shores of Lake Michigan 


WINNETKA, ILLINOIS 


NERVOUS and MENTAL DISORDERS 
ALCOHOLISM and DRUG ADDICTION 


Modern Methods of Treatment 


MODERATE RATES 
Established 1901 Fully Approved by the 
Licensed by State of Illinois imerican College of Surgeons 
SAMUEL LIEBMAN, M.LS., M.D. 
Vedical Director 
225 Sheridan Road Winnetka 6-0211 


PEECH DEFECT 


are usually correctable. All kinds of speech defects are being successfully 
treated. Individual instruction. Write for descriptive booklet. 


SAMUEL D. ROBBINS, Director, Institute for Speech Correction 


(Successor to) Boston Stammerers’ Institute 
Established 1867 


419 Boylston St., Boston 16, Mass. 


Founded 1879 
RING SANATORIUM 
Eight Miles from Boston at an Elevation of 400 Feet 
For the study, care and treatment of emotional, mental, personality, and habit dis- 
orders, 
All recognized psychiatric therapies are used as indicated. 
Cottage accommodations meet varied individual needs. Limited facilities for the 
continued care of progressive disorders requiring medical, psychiatric, or neuro- 
logical supervision. CHARLES E. Wuitr, M.D. 


Louts BRENNER, M.D. 
BENJ M.D. R. SHELTON, M.D. 


{ssociates 
Arlington Heights, Massachusetts Consultants in all specialties. 
Telephone AR 5-0081 Francis W. Russet 
Executive Sec retary 


Why Abbott Advertises 


Pbhenurone 


(PHENACEMIDE, 


® 


ABBOTT ) 


only for limited, discretional use in epilepsy 


OFS it make good business sense for an 

advertiser to buy space to tell prospec- 

tive customers not to use his product 
until others have been tried and have tailed? 
Yet— this is exactly what Abbott has done and 
is doing in presenting a new anticonvulsant to 
the medical profession. 


The answer, of course, is that this business of 


pharmaceutical manufacturing entails a much 
higher responsibility than that which can be 
measured by the usual yardstick. PHENURONE 
is a good case In point. 

In its three years of clinical study, PHenvu- 
RONE was tested alone and in combination with 
other drugs in the management of psycho- 
motor epilepsy, grand mal, petit ma/ and mix- 

ed seizures. And, in many instances, with 

dramatic results. A number of patients, 
unimproved with any previous therapy, 


became entirely seizure-free on PHEN- 


urone. Of 1539 reported cases, there was an 
overall improvement of 65 percent. Another en- 
couraging note: the drug appears particularly 
effective in the control of psychomotor seizures. 

But the studies also showed PHENURONE to 
be a potentially dangerous drug. Early in the in- 
vestigations, four deaths occurred— attributed 
to liver damage— making it clear that frequent 
observation of the patient for evidence of hepatic 
damage should be made. In 17 percent of the 
cases, psychic changes appeared, some favor- 
able but others dangerous to the patient. 

Add up all of these factors, weigh risk against 
benefit, and you will know why it is important 
to your patient, to you and to us that we con- 
tinue to advertise PHENURONE in this manner 
.-.and why it is so important that you write 


for detailed instructions before you prescribe. 


Abbott Laboratories, 
North Chicago, III. bbs tt 


